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What is STIS? 


STIS is an electronic dissemination system that provides fast, 
easy access to National Science Foundation (NSF) publications. 
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What Publications are Available? 
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@ INSF vacancy announcements 

@ Award abstracts (1989-now) 


Our goal is for all printed publications to be available electronically. 


Access Metiiods 


There are many ways to access STIS. Choose the method that 
meets your needs and the communication facilities you have 
available. 


Electronic Documents Via E-Mail. If you have access to internet 
e-mail, you can send a specially formatted message, and the docu- 
ment you request will be automatically returned to you via e-mail. 


Anonymous FTP. Internet users who are familiar with this file 
transfer method can quickly and easily transfer STIS documents 
to their local system for browsing and printing. 
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connection or a nodem, you can log on to the on-line system. The 
on-line system features full-text search and retrieval software to 
help you locate the documents and award abstracts that are of 
interest to you. Once you locate a document, you can browse 
through it on-line or download it using the Kermit protocol or 
request that it be mailed to you. 


Direct E-Mail. You can reques: that STIS keep you informed, via 
e-mail, of all new documents on STIS. You can elect to get either 
a summary or the full text of new documents. 


Internet Gopher and WAIS. If your campus has access to these 
Internet information resources, you can use your local client soft- 
ware to search and download NSF publications. If you have the 
capability, it is the easiest way to access STIS. 


The Science & Technology Information System (STIS) 


at the National Science Foundation 


Getting Started with Documents Via E-Mali 


Send a message to the Internet address stisserv@nsf.gov. The text 
of the message should be as follows (the Subject line is ignored): 


get index 


You will receive a list of all the documents on STIS and instruc- 
tions for retrieving them. Please note that all requests for electron- 
ic documents should be sent to stisserv, as shown above. 
Requests for printed publications should be sent to 


pubs@nsf.gov. 


Getting Started with Anonymous FTP 


FTP to stis.nsf.gov. Enter anonymous for the username, and your E- 
mail address for the password. Retrieve the file “index”. This con- 
tains a list of the files available on STIS and additional instructions. 


Getting Started with The On-Line System 

If you are on the Internet: telnet stis.nsf.gov. At the login 
prompt, enter public. 

If you are dialing in with a modem: Choose 1200, 2400, or 
9600 baud, 7-E-1. Dial (703) 306-0212 or (703) 306-0213 


When connected, press Enter. At the login prompt, enter public. 


Getting Started with Direct E-Mail 


Send an E-mail message to the Internet address stisserv@nsf.gov. 
Put the following in the text: 


get stisdirm 
You will receive instructions for this service. 


Getting Started with Gopher and WAIS 


The NSF Gopher server is on port 70 of stis.nsf.gov. The WAIS 
server is also on stis.nsf.gov. You can get the “.src” file from the 
“Directory of Servers” at quake.think.com. For further informa- 
tion contact your local computer support organization. 
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General Notes 


The Bureau of the Census (Census), U.S. Department of 
Commerce, has conducted the annual Survey of Industrial Research 
and Development for the National Science Foundation (NSF) since 
1957. This report provides data on research and development (R&D) 
funding for the years 1980-90, and on R&D personnel for the period 
from January 1980 to January 1991. 


All companies--foreign and domestic as well as those privately 
held--that perform R&D in the United States are included or 
represented in the survey data. 


_ The industry R&D survey does not cover trade associations. 
Although their primary mission is to serve industry, these 
associations are established as nonprofit organizations, and it is 
estimated that their R&D expenditures are less than one percent of 
the industry R&D total. 


It is an enterprise-based, rather than an establishment-based, 
survey. Therefore all R&D data for each enterprise are reported in 
the major Standard Industrial Classification (SIC) code of the 
firm. Data are aggregated in this manner for all tables in this 
report. 


Data are based on probability samples selected about every 
five years. In intervening years, a subset of the last sample, 
called a panel, is used. The latest probability sample was 
selected and first used for survey year 1987. 


Census staff conduct the survey under Title 13 of the U.S. 
Code, which prohibits publication or release of data that may 
reveal information about individual companies. Therefore, on some 
tables of this report, the symbol “(D)" is used as a footnote 
reference to indicate that data are being withheld to avoid 
possible disclosure of information about operations of individual 
companies. 


Complete technical notes are contained in Secticn B of this 
report. Questions regarding the survey may be telephoned to John 
Gawalt, at (703) 306-1772, or mailed to him at the following 
address: National Science Foundation, Division of Science 
Resources Studies, 4201 Wilson Boulevard, Suite 965, Arlington, VA 
22230. 


Section A. Detailed Statistical Tables 


Data on all] tables are reported in terms of current dollars. 
For the convenience of the researcher, constant dollars are also 
presented in one summary trend table, Table A-1. 


Because of rounding, details may not add to totals. 


Percentages were calculated on the basis of thousands of 
dollars and may differ from those based on the rounded figures 
shown. 


The publication or release of data that may reveal information 
about individual companies is prohibited by law. Therefore, on 
some tables, the symbol "(D)" is used to indicate that data are 
being withheld to avoid possible disclosure of information of 
individual companies. This occurs when a small number of companies 
accounts for a large percentage of the data in a particular cell. 


Footnote reference "(S)" is used to indicate that the 
imputation rate--the percentage of the statistic estimated by 
Census staff--exceeds 50 percent. Interested users should consult 
Table B-3 for imputation rates for specific items. 


Although publication of data may be withheld from certain 
cells, the data are always included in totals. In some instances, 
data withheld because of high imputation rates [footnote "(S)"] can 
be derived by subtraction from higher-level totals. In such cases, 
the user should be aware that the derived numbers are statistically 
unreliable. In no instance can data be derived that would disclose 
operations of individual companies [footnote "(D)"]. 


To obtain accurate historical data, use only the latest 
detailed statistical tables and uot data published 
earlier. Data in trend tables are assembled from the most 


: se so get Survey cycle. ‘Data toe prior years are 


sed when necessary. For that seabed, references to 
prior-year “ante should be restricted to those published in 
this document . 


List of Tables 


Total Funds for Research and Development 


Page 

A-1. Trends in industrial R&D performance, by 

source of funds: 1953-90, and 1991-92 

estimated.......... Pe eOe See eSeeoereeseoreneeeeseseroes 7 
A-2. Selected data for R&D-performing companies, 

BR , PPPPrTTTTTTTTTTrTrrrirrrTrrrerTTe 2008 
A-3. Total (company, Federal, and other) funds for 

industrial R&D performance, by industry and 

size of company: 1980-90....... ecccce TYYTTITITT cccceeD 
A-4. Total (company, Federal, and other) funds for 

industrial R&D performance, by industry, by 

Size Of COMPANY: 1990... ce ec weccersereseeecesesesece 11 
A-5. Total (company, Federal, and other) funds for 

industrial R&D performance, by industry and size 

of company, by size of R&D program: 1990.........66. 13 
A-6. Number of R&D-performing companies, by industry 

and size of company, by size of R&D program: 

1990 eeeeeseseeneeeese3s3+er#sese#es¢ 6060066 665O60006056 0600066006000 006nn 

Company and Other (Excep’ Federal) Funds for 
Research and Development 

A-7. Company and other (except Federal) funds for 

industrial R&D performance, by industry and 

Size of company: 1980-90... . cc cccceseceeeeeveseceesell? 
A-8. Company and other (except Federal) funds for 

industrial R&D performance, by industry, by 

size of company: |, PPT eeerrrrrrrirres *eeees YT TETri? |. 
A-9. Company-financed research and development 


performed outside the United States by U.S. 
domestic companies and their foreign 
subsidiaries, by selected industry: 1980-90..........21 


Federal Funds for Research and Development 


A-10. 


A-11. 


Federal funds for industrial R&D performance, 
by industry and size of company: 1980-90....... coccccea 


Federal funds for industrial R&D performance, 
by industry, by size of company: 1990..... TEETERET ET 04 


3 


A-12. 


A-13. 


R&D Funds 


A-14. 


A-15. 


A-16. 


A-17 . 


A-18. 


A-19. 


A-20. 


A-21. 


Number of R&D-performing companies reporting 
Federal R&D funds, by industry, by size of 
GEES BEGG c cc ccccccccoosccess PTTTTTT TTT TTT TTT TTT 


Industry-administered federally funded R&D 

centers -- funds by character of work, 
full-time-equivalent (FTE) R&D scientists 

and engineers, and total number of employees: 
1988-90........-. eccccecseces occccece ccccccccccccccecceese 


by Size of Company and as a Percent of Net Sales 


Number of R&D-performing companies in 
manufacturing and nonmanufacturing industries, 
by size Of COMpaNy: 1990... cere cece nsesecceerseeesead 


Concentration of total, Federal, and company 
and other R&D funds, and net sales of R&D- 
performing companieS: 1980-90......ccceeeseccesseeeeead 


Domestic net sales of R&D-performing companies, 
by industry, by size of company: 1989-90.............30 


Total (company, Federal, and other) R&D funds 

as a percent of net sales in R&D-performing 
manufacturing companies, by industry and size 

Of COMPANY: 1980-90... ccc ccccccccceccccecssscesesesesedds 


Company and other (except Federal) R&D funds 

as a percent of net sales in R&D-performing 
manufacturing companies, by industry and size of 
COMPANYS 1980-90... ccccccccccccscccesecesesesssessseseso 


Total (company, Federal, and other) R&D funds 

as a percent of net sales in R&D-performing 
manufacturing companies ranked by size of R&D 

program, by industry: 1990... cece seeeecesesevvesceedl 


Company and other (except Federal) R&D funds 
as a percent of net sales in R&D-performing 
manufacturing companies ranked by size of 
company-financed R&D program, by industry: 


\, PPT TT TTT TTTELELELOELEPPTPTTLITLLeTTLeTTerrereriirt |. 


Federal R&D funds as a percent of net sales 

in R&D-performing manufacturing companies 

ranked by size of Federal R&D program, by 

industry: 1990.......e.eee06. eoccccccccccccccccccccec ce oGs 


Funds for Basic Research, Applied Research, and Development 


A-22. Total (company, Federal, and other) funds 
for basic research, applied research, and 
developme;t performance, in current and ir 
1987 constant dollars: 1953-90.......cccececececss 222-43 


A-23. Funds for basic research, applied research, 
and development, by industry, by source of 
CuUNESS 19BB..ccccccccececces Ce cccccccccccccoocooocese 44 


A-24. Funds for basic research, applied research, 
and development, by industry, by source of 
funds: ees a se fee 6060666060066 06666000600600 


A-25. Funds for basic research, applied research, 
and development, by industry, by source of 
funds: 1990.......eee8. ecccccccccccceccce cocccccccc 0 0 f8 


A-26. Number of R&D-performing companies conducting 
basic research, by industry, by size of 
Company: 1990.......ceeeeeees occccccccccce coccccccccceDO 


Energy and Pollution Abatement Research and Development 


A-27. Total (company, Federal, and other) funds 
for industrial energy R&D performance, by 
industry: 1980-90, and projected 1991.........000000+52 


A-28. Company and other (except Federal) funds for 
industrial energy R&D performance, hy selected 
industry: 1980-90, and projected 1991.........e06. +54 


A-29. Federal funds for industrial energy R&D 
performance, by selected industry: 1980-90, 
and projected | FPP TTTeerrrrrrrerererrrrrrrfr+rsesr?ss 


A-30. Total (company, Federal, and other) funds 
for industrial energy R&D performance, by 
primary energy source: 1980-90, and projected 
| Pry eT TELL ELETPTTerrrrrrr. s*eesee8es TYTTTCLELETITIT?T Cs 


A-31. Company and other (except Federal) funds for 
industrial energy R&D performance, by primary 
energy source: 1980-90, and projected 1991...........56 


A-32. Federal funds for industrial energy R&D 
performance, by primary energy source: 1980-90, 
and projected 1991.......cceeeecceces pcccccccccce 000057 


A-33. Number of companies performing energy research 
and development, by industry, by size of company: 
1990 ese wveenereenrteree#e#eerie#kf ertneteeeneenreeeetenerqeee##eeee##e#s#e#*# ,an0600060006008 


A-34. Total (company, Federal, and other) funds for 
industrial pollution-abatement R&D performance, 
by industry: 1980-90, and projected 1991.............60 


A-35. Company and other (except Federal) funds for 
industrial pollution-abatement R&D performance, 
by selected industry: 1980-90, and projected 
LD cc cccccccccccccccceceseeeeseeeeeseereeeeeeees o+++62 


A-36. Federal funds for industrial pollution- 
abatement R&D performance, by selected industry: 
1980-90, and projected 1991........246. ccccccccccccccGe 


Employment 


A-37. Number of full-time-equivalent (FTE) R&D 
scientists and engineers in R&D-performing 
companies, by industry and size of company: 
LDS HKG Lic ccccccccccscceccceccecesseseee coccccccccecsesOS 


A-38. Cost per R&D scientist or engineer in R&D- 
performing companies, by industry and size 
of company: 1980-90 eee eeee oeeeeeeee 000000000000 eee ee eee 


A-39. Cost per R&D scientist or engineer, by industry, 
by size of company: 1990..... ecccccccccccccesccccccceSs 


A-40. Cost per R&D scientist or engineer in companies 
ranked by size of R&D program: 1980-90.......64+00+++69 


A-41. Domestic employment of R&D-performing companies, 
by industry, by size of company: 1989-90........++++-70 


A-42. R&D scientists and engineers per 1,000 employees 
in manufacturing companies, by industry and size 
Of company: 1980-90... ccc eneseeeeesees TEEEPELELELIEL SL. 


A-43. R&D funds per employee, by size of company: 
1980-90 oeeeeeeee eee eee eeeeeeeeeeeeeeeee TeTUPTELIELITIT: & 


A-44. Concentration of total employment in R&D- 
performing companies ranked by size of R&D 
PFOGTFAaM: 1984-1990... cece ewer eenenees coccccccscceses tO 


Table A-1. Trends in industrial R&D performance, by source of funds: 1953-90, and 1991-92 estimated 


[Dollars in millions] Page 1 of 1 
Total R&D Federal Company 1/ 
Year Current Constant Current Constant Current 

dollars 1987 dollars 1987 dollars 1987 

1953. $3,630 NWA $1,430 NWA $2,200 N/A 
1954. 4,070 N/A 1,750 NWA 2,320 N/A 
1956. 4,640 N/A 2,180 WA 2,460 N/A 
1956. 6,605 N/A 3,328 N/A 3,277 N/A 
a 7,731 N/A 4,335 N/A 3.396 N/A 
1968. 8,389 N/A 4,759 N/A 3,630 N/A 
1959 9,618 $37,585 5,635 $22,020 3,983 $15,565 
1960........ 10,509 40,388 6,081 23,370 4,428 17,018 
1961 10,908 41,554 6,240 23,771 4,668 17,783 
ee 11,464 42,712 6,434 23,972 5,029 18,737 
1962. 12,630 46,451 7,270 26,738 5,360 19,713 
1964. 13,512 48,868 7,720 27.920 6,792 20,948 
1965. 14,185 49,930 7,740 27,244 6,445 22,686 
1966. 16,548 52,974 8,332 28 ,388 7,216 24,586 
1967 16,385 54,130 8,365 27,635 8,020 26,406 
1968. 17,429 54,894 8,560 26,961 8,869 27,934 
1969 18,308 54,897 8,451 25,340 9,857 29,556 
1970 18,067 51,429 7,779 22,143 10,288 29,286 
1971 18,320 49,527 7,666 20,725 10,654 28,802 
1972. 19,552 50,353 8,017 20,646 11,535 29,706 
Fao cecscccsccsscsssesssucer wesses 21,249 51,488 8,145 19,736 13,104 31,752 
1974. 22,887 50,096 8,220 18,316 14,667 32,680 
1975. 24,187 49,171 8,605 17,483 15,582 31,677 
1976. 26,907 51,649 0,561 18,202 17,436 33,368 
1977 29,825 53,383 10,485 18,767 19,340 34,616 
1978. 33,304 55,240 11,189 18,559 22,115 36,681 
1979. 38,226 58,316 12,518 19,097 25,708 39,219 
1980 44,505 62,062 14,029 19,564 30,476 42,199 
1981 51,810 65,699 16,382 20,774 35,428 44,925 
1942 58,650 70,021 18,545 22,141 40,105 47 881 
1983. 65,268 74,883 20,680 23,726 44,588 51,156 
1984. 74,800 82,153 23,396 25,696 51,404 56,457 
1985. 84,239 89,265 27,196 28,818 57,043 60,446 
1986. 87,823 90,614 27,891 28.777 59,932 61,837 
1987 02,156 92,155 30,762 30,752 61,403 61,403 
1988. 97,889 94,260 32,117 30,926 66,772 63,334 
1989 101,854 93.044 31,292 28 862 70,662 66,082 
1990 104,344 92,446 30,580 27,083 73,764 656,363 
1991 (NSF est.)........... me 106,750 91,161 30,400 25,961 76,350 65,201 
1992 (NSF est.).............. 110,300 91,346 31,300 25,921 79,000 65,424 


1/ Company funds include funds for industrial R&D work performed within company facilities from 
all sources except the Federal Government. The sources of funds may comprise those from outside 
organizations such as research institutions, universities and colleges, other nonprofit 
organizations, other companies, and state governments, as well as companies’ own. 
Company-financed R&D not performed within the company is excluded. 


N/A Not available 
NOTE: The 1987 GDP implicit price deflator was used to converi current dollars to constant dollars. 
SOURCE: National Science Foundation/SRS, Research and Development in industry: 1990 


Table A-2. Selected data for R&D-pertorming companies, by industry: 1989-90 


Page 1 of 1 
Domestic R&D scientists Domestic 
Research and development funds net sales & engineers employment 
industry 1/ [Dollars in millions] [Dollars in millions] [in thousands] 
Sic Total Federal Company January March 
code 1989 1990 1$89 1990 1989 .996 1989 1890; 1990 1991 1889 1990 
Total $101,854 $104,344 $31,292 $30,580 $70,562 $73,764) $2,544,772 $2,670,439) 730.9 7097 17,044 16,920 
Food and kindred products 20 (D) (D) (D) (D) 813 857 204 344 (S) (S) (S) 1,028 (S) 
Tobacco products. 21 471 519 0 0 471 519 54,103 60,187 23 29 236 233 
Textile mill products 22 164 179 0 0 (S) 179 44,067 (S) (S) (S) 406 391 
23 (D) (0) (vu) (0) 50 (S) (S) (S) (S) (S) (S) (S) 
Lumber and wood products, except furniture. 24 42 49 0 0 42 49 10,208 (S) (S) (S) (S) (S) 
Fumiture and fixtures. 2 130 131 0 0 130 131 14,903 15,392 (S) (S) 176 177 
Paper and allied products. 26 686 736 0 0 686 736 96,887 91,328 (S) (S) 558 555 
publishing, and allied indusiries............ 27 (D) (D) (D) (D) 180 214 26,519 28,616 (S) (S) 232 290 
Chemicals and allied products. 28; 11,466 12,565 8&3 v7 11383 12,498 213,619 219073) 789 799 1,090 1,065 
Petroleum refining and extraction. 13,29 2,066 2,099 (S) (S) 2,050 2,063 214,844 245549; 102 16.0 406 403 
Rubber products 30 (D) (D) (D) (D) 678 732 40,991 41,763 (S) (S) 451 (S) 
Leather and leather products 31 9 10 i) 0 (Ss) (S) 1,574 1,640 (S) (S) (S) (S) 
Stone, clay, and glass products. 32 (D) (D) (D) (D) 863 863 37,631 38211 86 &3 300 297 
metals. 33 749 (D) 34 (D) 715 774 83,461 77 879 (S) (S) 456 420 
Fabricated inetal products. 34 800 806 136 132 a4 675 64274 (S) (S) 530 (S) 
@ Machinery 35|; 14635 14,700 1,157 886 13478 13,804 169,181 164,683; 1123 107.0 1,397 1,359 
Electrical 36; 16929 17397 5288 5629 11,641 11,768 236,806 230,773; 1380 141.0 2,005 1,901 
Traneportation 37| 36844 35900 21,761 20908 15,063 14,992 411,024 400877; 183.7 1682 2564 2,451 
Professional and scientific instrumenie....... 38 5743 6,163 113 99 5,630 6,064 76,798 79,538 (S) (S) 593 565 
Miscellaneous manufacturing indusiries.............. 39 (D) (D) (Ct) (D) 211 221 10,610 10,363 (S) 88 (S) 
Communication services. 48 part 737 (D) 313 (D) 0 240 313 50,390 64,263 40 27 367 K *) 
Electric, gas, and sanitary services. 40 234 248 21 20 213 228 162,723 182.234 1.6 26 $53 558 
Programming, data processing, 

architectural, and services.................... part 737871 3,784 4166 1,63 1460 2,421 2,726 35,4900 4302 (8) (s) 413 430 
Hoepltals and medical and dental 306-07 163 197 3 3 160 194 4253 6,121 (8) (8) 982 1015 
Research, development, and testing services..... 873 1405 1,492 550 404 655 93s 18,560 22,7038; 121 122 73 74 
Other nonmanufacturing industsies. 10-11 ,14-17,40- () 2,862 (0) 766 81,722 2,116 236,261 Si 6S 17 1821 1,913 

4244-47 50-61, 

53-64 56,60, 

62-63,72-73, 

76,872,874 


1/ industries, industry groups, and product fields chown separately are classified according to the 1967 Standard industriel Classification (SIC) manual codes. 
(D) Deta have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science FoundatioSRS, Research and Development in industry: 1990 


Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by indusiry and size of company: 1980-90 
[Dottars in mitions] 


industry and size of company SIC code 1980 1981 1982 1983 1984 1985 
Taal $44,505 $51,810 $58,650 $65.268 $74,800 $84,239 
Distribution by industry 
Food, kindred, and tobacco products 1/............. 20,21 620 (D) (D) (D) (D) (D) 
Textiles and apparel 22,23 115 (D) (D) (D) (D) (D) 
Lumber, wood products, and furniture................ 2425 148 161 159 152 143 147 
Paper and allied products. 26 495 (D) 566 (0) (D) 
Chemicals and allied products. 28 4636 5625 6,604 7,185 7,927 8540 
industrial chemicals. 2861-62286 2,197 2802 3,206 3,214 3,240 3,498 
Drugs and medicines. 263 1,777 (D) (D) (D) (D) (D) 
Other chemicals. 284-85 287-89 662 (D) (D) (D) (D) (D) 
Petroleum refining and extraction. 13,29 1,552 (D) (D) (D) (D) (D) 
Rubber 30 656 (0) (0) (0) (D) (D) 
Stone, Clay, and glass products. 32 406 (D) (D) (D) (D) (D) 
33 728 878 987 1,065 (D) (D) 
Ferrous metais and products. 331-32,3398-90 443 (D) (D) (D) (D) (D) 
Nonferrous metals and products. 333-36 285 (D) (D) (0) 336 416 
Fabricated metal products. KY | 550 624 625 701 842 829 
Machinery 3 5,901 6818 8078 9,027 10504 12216 
Office, computing, and accounting machines... 37 3,962 (D) (D) (D) (D) (D) 
Other machinery, except electrical................. 351-66,358-59 1,999 (PF) (D) (0) (D) (D) 
Elertrical equipment 36 69,175 10329 10923 12681 13,778 14,432 
Radio and TV receiving equipment.................. 365 556 (D) (0) (D) (D) 
366 4024 4758 5,839 7298 8,685 9,397 
Electronic components 367 1547 1573 1,740 2,169 2831 3,385 
Other electrical equipment 361-64360 3056 (D) (D) (D) (D) (D) 
Traneportation equipment 37 0 14,315 (D) (D) (D (D) (D) 
Motor vehicles and motor vehicles equipmert.. 371 4955 42806 4797 5318 # £6,057 6,984 
Other traneportation equipment. 373-75,379 162 (D) (D) (0) (D) (D) 
Aircraft and missiles. 372376 9,198 11968 14451 15406 18858 22231 


See explanatory information and SOURCE at end of table. 
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company. 1980-90 


[Dollars in milions] Page 2 of 2 
industry and size of company SIC code 1980 1981 1962 1983 1984 1985 1986 1987 1988 1989 1990 
Distribution by industry 
Professional and scientific instruments............... 38 $3,029 $3614 $3930 $266 $602 $013 $5,103 $222 $426 $743 $6,163 
Scientific and mechanical measuring instrume: 381-82 1,352 (DH 
Optical, surgical, photographic, avid other 
instruments. 383-87 1,677 (D) 
Other manufacturing industries 1/ 27,3130 364 (D) 
Nonmanutacturing industries. 10-11,14-17,40- 1,815 1,306 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company 
- [Based on number of employees] 
Less than 500 2/ 2,06 2,305 
500 to 999 3/ WA NWA 
1,000 to 4,999. 2,701 3,148 
5,000 to 9,989. 2028 2,988 
10,000 to 24,999 6017 6,762 
25,000 or more 31,603 M607 41,156 


OL 


1/ Until 1984, tobacco products (SIC 21) was included with “other maruiacturing industries.” 
2/ Undill 1984, data represent companies with less than 1,000 employees. 

¥ See footncte #2 

(D) Data have been withheld to avoid dieciosing operations of individual companies. 

(S) Data have been withheld dus to inputation of more than 50 percent. 


NWA Not avaliable 
SOURCE: National Science Foundation/SRS, Research and Develapmert in industry: 1960 
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Table A-4. Total (company, Federal, and other) funds for indvetrial R&D pertormance, by industry, is, size of c..rpany: 1990 


[Dollars in millions] 

Size of company 
industry SIC code Less than 506 to 1,000 to 
500 999 4999 
Total employees employves employees 
Total $104,344 (S) $1,956 $7,378 
Food, kindred, and tobacco products....................... 20,21 (0) (S) 25 127 
Textiles and apparel. 22,23 (0) (S} (S) 39 
Lumber, wood products, and furniture 24,25 180 (D) (S) 4 
Paper and allied products. = 26 736 (S) (S} &7 
Chemicals and allied produis 28 12,565 (D) (D) (0) 
industrial chemicals. 2 281-82 286 4,344 (S) (D) (0) 
Drugs and inedicines.. 283 (D (D) 40 346 
Other chemicais. -_ —_ 264-85 287-89 (D 635 (D) 5% 
Petroleum refining ard extraction. 13,29 2,099 9 (S) (D) 
Rubber 30 (D0) (S) (d) 131 
Stone, cay, and glass products. ane 32 (D) (S) (S) 50 
Primary motaia. 33 (Dj (D) (D) (D) 
Ferrous metals and products. 331-32,3398 99 (D) (S) (D) (0) 
Nonfe-rous metals and products. 333-36 (D) (D) (S) (D) 
Fabricated metal products Ke | 808 (D) 58 (D0) 
Machinery 35 14,700 (S) 385 1226 
Office, computing, and accounting machines......... 357 (Dd) (S) 205 (D) 
Other machinery, except electrical. 351-56,358-59 (D) (S) 180 (0) 
Electrical equipment 36 17,397 1,640 330 1,184 
Radio and TV receiving equipr:.ont 365 b <) (Ss) (0) (0) 
Communication equipmert........ 366 10,373 (D) (D) (D) 
Electronic components. 367 5,505 884 (D) 546 
Other electrical equipment 361-64 369 1,426 (D) 83 361 
Transportation equipmert....... 37 35,900 (D) (D) (0) 
Motor vehicles and motor vehicles equipmert.......... 371 (D) (D) 16 «0 
Other transportation equipment 373-75 379 (Dd) (S) (D) 23 
Aircraft and missiles. 372,376 25,357 (D) (D) (0) 


See explanatory information and SOURCE at end of table. 
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Table A-4. Total (company, Federal, and other) funds for industrial R&D performance, by indusiry, by size of company: 1990 
[Doftars in millions] 


industry SIC code Less than 
500 
Total ernpioyees 
Professional and scientific instruments. 38 $6,163 (S 
Scientific and mechanical measuring instrumerts.... 381-82 2,086 (D) 
Optical, surgical, photographic, and othe: 
instruments. 383-87 4077 (DO) 
Other manufacturing industries. 2731.38 (0 (S) 
Nonmanufacturing industries. 10-11,14-17,40- 9258 it] 
42,44-51 53-54, 
56,63 62-63,72- 
73,78,806-07 87 


(D) Data have been withheld to avoid discissing operations of individual companies. 
(S) Data have been withheld dus to imputation of more than 50 percent. 


SOURCE: National Science FoundationSRS, Research ang Development in industry: 1990 
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Table A-5. Total (cornpany, Federal, and other) funds for industrial R&D performance, by industry and size of company, by size of R&D program: 1990 


industry and size of company SIC code 
Total 
Distribution by industry 
Food, kindred, and tobacco products. 20,21 
Textiles and apparel. 22,23 
Lumber, wood products, and tumiture 24,25 
Paper and allied products. 26 
Chemicals and allied producis.. 28 
industrial chemicais. ae 281 -82,286 
Drugs and medicines. 283 
Other chemicals... 284-85 287-89 
Petroleum refining and extraction. 13,29 
Rubber 30 
Stone, clay, and glass products. 32 
Primary 33 
Ferrous metals and products... 331-32,3308-99 
Nonferrous metals and products... 333-36 
Fabricated metal products. 
Office, computing, and accounting machines. 357 
Other machinery, except electrical 361-56,358-59 
Electrical equipment. , 36 
Radio and TV receiving equipment. 4 
Electronic components... 367 
Other electrical equipment. 361-64,369 
Transportation equipment. 37 
Motor vehicles and motor vehicles equipment. 371 
Other transportation equipment. 373-75,379 
Aircraft and missiles 372,376 


See explanatory information and SOURCE at end of table. 
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[Dollars in thousands] 
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Table A-5S. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company, by size of RAD program: 1990 


Size of R&D program 
[Datiars in thousands] Page 2 of 2 
Less than $200% $1,000% $10,000% $100,000 
industry and size of company SIC code Total $200 $999 $9,999 $99,999 more 
Distribution by industry [Doliars in millions] 

Professional and scientific instruments. 38 $6,163 (S) (S) $517 $778 $4,533 
Scierdific and mechanical measuring instumerts....._...... 381-82 2,086 (D) (S) 306 283 (D) 
Gptical, surgical, photographic, and other 

383-87 4,077 (D) (S) 211 405 (0) 

Other manutacturing industries. 27,31,39 (0) (D) (S) 108 312 0 

Nonmanutacturing industries. 10-11,14-17,40- 2,258 (S) (S) 1,968 2354 2,966 

42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company 
[Based on number of employees) 
a Less than 500. -_ (S) (S) (S) 4,288 653 0 
» 500 to 990 1,956 (S) (S) 681 1,122 0 

1,000 to 4,999. 7,378 (S) (S) 1,482 4836 920 

5,000 to 9,999. 6,145 (S) (S) 323 2,528 3,277 

10,000 to 24,999 11,771 (0) (0) 149 2,744 8871 

25,000 or more. 68,921 (0) (D) §1 1,566 67,300 


(0) Oata have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation/SRS, Research and Development in industry: 1990 
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Table A-6. Number of R&D-performirg companies, by industry and size of company, by size of R&D program: 1990 


Size of R&D program 

[Dollars in thousands] 

Less than $200 to 

industry and size of company SIC code Total $200 $999 

Total. 24,531 15,419 6,273 
Food, kindred, and tobacco products. 20,21 132 32 40 
Textiles and apparel. 22,23 457 311 119 
Lumber, wood products, and furniture. 24,25 152 96 26 
Paper and allied products. 26 325 122 162 
Chemicals and alfed products. 28 2,462 1,710 513 
industrial chemicals. 281 -82,286 250 104 101 
Drugs and medicines 283 436 202 201 
Other chemicals. 284-85 287-89 1,776 1,404 211 
Petroleum refining and extraction 13,29 134 104 6 
Rubber 30 485 382 55 
Stone, clay, and glass products. 32 154 90 38 
33 250 124 84 

Ferrous metals and products. 331-32,3398-99 120 30 61 
Nonferrous metals and products 333-36 130 85 23 
Fabricated metal products 34 1,941 1,686 164 
y 36 2,701 1,635 

Office, computing, and accounting machines. 367 #9 100 108 
Other machinery, except electrical 361-66,358-50 2,292 1,535 515 
Electrical equipment. 36 3,670 2,078 1,080 
Radio and TV receiving equipment 365 179 147 27 
equipmert. 366 663 204 346 

Gectroric 367 1,330 686 427 
Other electrical equipment. 361-64,360 1,489 1,030 230 
Traneportation equipment. 37 270 31 185 
Motor vehicles and motor vehicles equipment 371 180 8 122 
Other transportation equipmert 373-75,379 67 21 25 
Aircraft and missiles. 372,376 “4 2 8 


See explanatory information and SOURCE at end of table. 


JS 


Page 1 of 2 

$1,000to $10,000% $100,000 or 
$9,999 $99,999 more 
2,279 440 120 
32 2 2 
19 8 0 
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Table A-6. Number of R&D-performing companies, by industry, size of company, and size of R&D program: 1990 


Size of R&D program 
[Dollars in thousands] 
Lessthan $200to $1,000to 
industry and size of company SIC code Total $200 $999 $9,999 
Professional and scientific instruments. 38 1872 1020 641 174 
Scientific and mechanical measuring instruments................. 381-82 992 641 226 109 
Optical, surgical, photographic, and other 

383-87 880 379 415 65 
Other manufacturing industies 27,31,39 397 327 27 33 
Nonmanutacturing industries. 10-11,14-17,40- 9039 5659 2531 755 

42,44-51,53-54, 

56,60,62-63,72- 

73,78,806-07 87 

Distribution by size of company 
[Based on number of employees] 

Less than 500 22,280 15,007 5,674 1,568 
500 to 999 751 161 326 220 
1,000 to 4,999. 999 219 229 371 
5,000 to 9,999. 200 12 25 74 
10,000 to 24,960 169 3 14 36 
25,000 or more 132 17 § 10 


SOURCE: Naticnal Science Foundation/SRS, Research and Development in industry: 1990 
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Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1980-90 


[Dollars in mations] Page 1 of 2 
industry and size of company SIC code 1980 1961 1962 1963 1964 1985 1966 1987 1968 1989 1980 
Total $30,476 $35,428 $40,105 $44,588 $51,404 $57,043 $59932 $61,403 $65,772 $70562 $73,764 
Distribution by industry 
Food, kindred, and tobacco products 1/.............. 2021 (D) 636 77 824 1,081 1,136 1280 1,204 1,192 1284 1,376 
Textiles and apparel. 22,23 (D) 116 136 150 182 218 246 243 210 (S) (S) 
Lumber, wood products, and furniture................. 2425 (D) 161 159 152 143 147 144 137 156 172 180 
Paper and allied products. 26 (D) 566 566 552 $94 576 538 604 664 686 736 
Chemicals and allied products. 28 44264 $520 #6197 6792 7736 8310 8664 9,445 10573 11383 12,498 
industrial chemicals. 281-€2,286 1856 2303 2810 2628 3957 32681 3374 3,531 3.763 3960 4280 
Drugs and medicines 283 (0) 2064 2473 2806 3310 3,461 3657 400 4743 5,164 5,651 
Other chemicals. 284-85 287-89 653 747 9140«=6 11068 1360 1548 1633 1819 2067 2250 2567 
Petroleum refining and extraction. 13,29 1,401 1780 2003 2074 2245 2,194 1,971 1283 1923 2050 2,063 
Rubber products. 30 (D) 508 617 638 671 650 655 506 635 678 732 
Stone, Gay, and glass products. 32 (D) 41i 472 586 705 941 985 @26 863 863 
ite Primary metais. 33 594 702 711 701 683 730 786 711 642 715 774 
~ 
Ferrous metals and producis. 331-32,3398-99 338 415 426 306 357 323 336 249 257 254 240 
Nonferrous metais and products. 333-36 256 287 285 305 326 407 450 462 385 461 534 
Fabricated metal products. Ke 501 545 565 634 773 780 800 687 664 675 
Machinery 35 5254 6124 7227 £4711 9312 10,721 10,701 10577 11982 13478 13804 
Office, computing, and accounting machines... 357 (0) 3847 449440—C Ci 5634s 70111 8416 8380 8193 9371 10,780 11,050 
Other machinery, except electrical. 351-66,368-50 () 2277 #2283 2277 2301 2303 2321 2384 2621 2608 2,754 
Electr!cal equipment 36 5431 6409 6682 8158 9037 19271 9,767 10440 11,061 11641 11,768 
Radio and TV receiving equipment..................... 365 346 38 364 324 362 350 133 130 138 a i <) 
Communication equipmert 36 «2367 4 «=62975)0 63585 C4500 = 5,147) = (iS5,174 05,1170 5.4650 ss STS iQ sé SS 
Electronic components. 367 11 1212 1342 4+%1810 2354 2826 3357 +3630 4008 4458 $4,747 
Other electrical equipment 361-64,360 1553 12864 # 1,21 1,524 1,174 21 1,160 1225 1178 1270 1385 
Traneportation equipment 37 6858)6 «67,7300 «686210 3=8881 )3=—10406 38612002 «4613567 13462 14,162 15083 14902 
Motor vehicles and motor vehicles equipmert.... 371 4300 4219 421 4754 S384 6,164 # 7,171 7.167 7760 6725 $8550 
Other tranaportation equipment. 373-75,379 (D0) 60 114 227 256 279 330 36 370 363 302 
Aircraft and missiles. 372376 2570 3440 4186 4010 4764 5600 6066 5999 6023 600 6140 


See explanatory information and SOURCE ai end of table. 


Table A-7. Company and other (except Federal) funds for industrial R&D performance, by indusiry and size of company: 1980-90 


[Dollars in millions] Page 2 of 2 
industry and size of company SIC code 1980 1981 1982 19863 1984 1985 1986 1987 1968 1969 1980 
Distribution by industry 
Professional and scientific instruments................. 38 $2456 $2978 $3,407 $3816 $4211 $4622 $4,752 $4950 $306 $5,630 $6,064 
Scientilic and mechanical measuring instrument 381-82 1,001 1235 1,363 1,605 1,671 1596 1,521 1,598 1,710 1,858 2,076 
Optical, surgical, photographic, and other 

instruments 383-87 1,454 1,743 2,044 2211 2,540 3,026 3,231 3,352 3,596 3,772 3,988 
Other manufacturing industries 1/ 27,31,39 339 411 4393 525 373 361 380 380 383 400 445 
Nonmanulacturing industries 10-11,14-17,40- 1,037 1,048 1,472 2,084 3,252 4,401 4,740 5,144 5,360 5,620 6,515 

42,4451 53-54, 

56,60 ,62-63,72- 

73,78,806-07 87 

Distribution by size of company 
[Based on number of employees] 
a 

@ Less than 500 2/ 1,711 1880 2411 3,781 3,781 5,127 6203 6,200 (S) (S) (S) 
500 to 999 3/ WA N/A NWA WA 1,341 1,531 1,765 1610 1517 1,660 1,817 
1,000 to 4,999 2257 8625860 08=— 3,241 3438 4618 5249 6243 6281 6,441 6646 6538 
5,000 to 9,999 1506 2369 2224 2080 2764 3350 3,455 3,753 4322 4815 5,867 
10,000 to 24,999 4267 S537 6,448 7228 8546 8366 8489 9681 9668 8948 10222 
25,000 or more 20S 23056 2,781 28061 30354 33421 33.778 33878 37438 41860 42,137 


1/ Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries.” 
2/ Unaill 1984, data represert companies with less than 1,000 employees. 

¥Y See footnote #2 

(D) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld dus to imputation of more than 50 percert. 


NO.c: Company funds inchude all tunds for industrial R&D work performed within company faciiliies from aii sources except the Federal Government. The 
sources of funds may comprise those from outside organizations such as resserch institutions, universilies and colleges, cther nonprofil 
“ganizations, other companies, and state governments, as well as companies’ own. ~ smpany-financed R&D not performed within the company is excluded. 


SOURCE: National Science FoundatiowSRS, Ressarch and Developmert in industry: 1999 
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Table A-8. Company and other (except Federal) tunds for industrial R&D performance, by industry, by size of company: 1990 


[Dollars in millions] Page 1 of 2 

Size of company 
industry SIC code Lees than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
500 999 4,999 9,909 24,999 more 
Total employees employees employees employees employees employees 
Total. $73,764 (S) $1817 $6,538 $5,867 $10,222 $2,137 
Food, kindred, and tobacco products. 2021 1,376 (s) (Ss) (S) 146 227 ce] 
Texties and apparel. 2223 (S) (0) (S) 39 6 (s) (0) 
Lumber, wood products, and furniture 2425 180 @ (s) (S) “4 57 () 
Paper and allied products. 26 736 (s) (Ss) 87 as 310 173 
Chemicals and allied products. 28 12,408 763 139 1,168 865 4377 5,147 
industrial chemicals. 281-€2,286 4280 (Ss) 53 287 409 530 2875 
Drugs and medicines. 2683 5,651 (s) w 346 (O 3,070 @ 
Other chemicals. 20¢-65 287-89 2567 635 “46 535 () (s) @ 
Petroleum refining and extraction. 13,29 2,063 9 (Ss) 6 53 204 1 B64 
Rumber products. 30 732 (S) (D) 131 163 (0) @ 
Stone, Clay, and gines products. K ~ J oss (Ss) (S) SO (0) 314 @ 
z Primary 33 714 (s) (Ss) 206 138 131 20 
Ferrous metais and products. 331-32,3398-00 240 (S) (Ss) 6 i. -] () @ 
Noréerrous metais and products. 333-36 534 Ss (Ss) 140 Ss (0) @ 
Fabricsted metal products. 4 675 (0) 58 130 155 105 @ 
Machinery. KJ 13,804 (Ss) 385 1,117 2,164 806 8004 
Office, computing, and accounting machines.............. 357 11,050 (s) 205 418 1966 368 7378 
Other machinery, except electrical. 351-66,358-50 2.754 (s) 180 Co] 206 420 716 
Gectical equipment. 3 11,768 1574 (Ss) 1,068 @o1 1280 6307 
Radio and TV receiving equipment. 365 ts) (s& (‘® @ (0) 0 0 
Communication equipment 386 5533 305 68 210 (0) (DB 4208 
Electronic components. 367 4,747 oss 91 5090 477 910 1,925 
Other electrical equipment. 361-64,369 1388 (s) (® @ 120 te 177 
Tranaportation equipmert. 37 14,902 Ss (S 167 (DH 615 @ 
Motor vehicles and motor vehicles equipmert............ 371 6560 @ (Ss) (&) 184 134 @ 
Other tranaportation equipment. 373-75,370 302 Ss) (® 23 @ 253 0 
Aircraft and minsiies. 372,376 6,140 @ (® 104 117 2s 5670 


See explanatory information and SOURCE at end of table. 
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Table A-8. Company and other (except Federal) funds for industrial R&D periormance, by industry, by size of company: 1990 


[Ooliars in millions] Page 2 of 2 
Size of company 
industry SIC code Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
500 9008 4900 9,900 24,900 more 
Total + employees emplbyees employees employess employees empioyees 
Professional and scierdific instrumerts. 38 $6,064 (Ss) $144 $71 $338 $338 $4041 
Scientific and mecharical measuring instrumerts....... 381-62 2,076 (S 75 246 37 (8) (D 
Optical, surgical, photographic, and other 

instruments. 363-87 3,968 (S) i) 325 301 (® (0) 
Other manutacturing industries. 27,3138 “5 (S) (0) 114 102 168 (0) 
Nonmanufacturing industries. 10-11,14-17,40- 6515 (S) 674 1,440 508 ( 772 

42,4451 53-54, 

56,60 62-63,72- 

73,78, 206-07 87 


(0) Data have been withheld to avaid disclosing operations of individual companies. 
(S) Oata have been withheld because of imputation of more tian 50 percert. 


SOURCE: Na#ional Science FoundatiowSRS, Resserch end Development in industry. 1990 
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Table A-9. Company-financed research and develapment periormed outside the United States by U.S. 
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22-27 30-31 38 

10-11,14-17,40- 
42,4461 53-64, 
73.78 808-07 87 


Professional and eciertiic instruments... 
Other mai wlacturing industries 1/............. 


Nonmanuacturing industries 


1/ Until 1984, tobacco products, SIC 21, was inchuded with ‘other marfactwing industries.“ 
(D) Osta have been withheld to avaid disclosing aperations of individual compardes. 

(S) Data have been withheld due to mputation of more than 50 percent. 

(T) Oceta are not seperately avellable, bul ave inctuded in total. 

SOURCE: National Science FoundatiovSRS, Research and Development in industry. 1990 


NOTE: (xa are reported in cuvent U.S. dollars. 
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[Dollars in milions] 


1980 1981 1982 1963 1964 1985 1986 1967 19868 1969 1980 
$14029 $16,382 $18545 $20,680 $23,396 $27,196 $27801 $30,752 $32,117 $31,202 $30580 


SIC code 


industry end size of company 


Table A-10. Federal funds tor industrial R&D performance, by industry and size of company: 1980-90 


SEE 


é&F 


5,161 5213 5,300 


3% 3744 3920 4241 4523 4741 


@ 776 2078 2176 21,781 20908 


See explanatory information and SOURCE at end of table. 


Table A-10. Federal funds for industrial R&D pertormance, by industry and size of company: 1980-90 


[Dolars in mifions] Page 2 of 2 
industry and size of comparry SIC code 1980 1981 1982 1983 1964 1985 1986 1987 19868 1989 1980 
Distribution by industry 
Professional and sciertific instruments. 38 $73 $637 $23 $450 $391 $391 $351 $272 $120 $113 $99 
Scientific and mechanical measuring instruments... 381-82 350 (0) (0) (D) (D) (0) (D) (D) (s) (S) (S) 
instruments. 383-87 223 (0) (D) (D) (D) (0) (D) (0) 96 103 88 
Other maratacturing industries 1/ 27,3139 23 (D) (0) (0) (D) (0) 2 (0) () (0) (D) 
Nonmanufacturing industries. 10-11,14-17,40- 779 658 1,000 1,253 1,353 2313 2,706 2,700 2,753 2566 2,743 
42,4451 53-54, 
56,60,62-63 ,72- 
73,76,806-07 87 
Distribution by size of company 
(Based on number of employees] 
Lees than 500 2/ 354 424 641 621 738 868 963 a4 967 990 
500 to 960 3/. NWA NA MWA WA 96 117 137 115 138 105 (Ss) 
8 1,000 to 4,990 40Ci(iSsiS (a C(iitiaCi‘ZCt(‘ié‘ékwSCté‘é‘é#U;«*AS®'=«C«*NCQSSD 840 
5,000 to 9,998. 432 619 527 718 487 672 796 748 O14 611 278 
10,000 to 24,980. 1,150 1235 1,495 2271 2,805 2,743 2,004 2,362 1205 1237 1540 
25,000 or more. 11648 13551 115377 16311 18483 21933 23213 3,583 720 277.102 2,784 


1/ Undll 1984, tobacco products, SIC 21, was inchuded wih “other marudacturing industries.” 
2/ Undll 1984, data represent companise with less than 1,000 employees. 

Y See footnote $2 

(0) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld dus to imputation of more than 50 percent. 


WA Not available 
SOURCE: National Science FoundatiowSRS, Ressasch and Development in industry: 1990 
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25,000 or 
more 
$26,784 


$278 $1,549 


1,000 to 
4,999 
$840 


[Dollars in millions] 
Size of company 


999 
(Ss) 


Less than 
Total employees employees employees employees employees = employess 


SIC code 


Table A-11. Federal funds or industrial R&D periormance, by industry, by size of company: 1990 
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See explanatory information and SOURCE at end of table. 


Table A-11. Federal funds for industrial RAD penu.mance, by industry, by size of company: 1990 


[Dollars in millions] ‘ 
Page 2 of 2 
Size of company 
industry SIC code Less than 500 to 1,000 ic 5,000 to 10,000 te 25,000 or 
500 999 4,999 9,980 24,980 more 
Total «employees § employees employees employees employees § employess 
Profeesional and scientific instruments. 38 see (s) (D) (0) #0 (0) () 
Sciertiic and mecharical meusuring instrumerts.._.... 361-62 (s) (0) $0 # 0 (0) % 
Optical, surgical, photographic, and other 
instruments. 363-87 ] () (® () 0 (0) ( 
Other nerudacturing industries. 273138 (0) % (0) (0) 0 $0 t) 
Normenacturing industries. 10-11,14-17,40- 2,743 (s) (Ss) 508 @O (0) 747 
A461 S35, 
~ $8,60,42-63,72- 
73,78,06-07 87 


(D) Cata have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld dus to baputation of more than 50 percert. 


SOURCE: National Science FoundaiiowSRS, Ressarch and Develapmert in industry. 1990 
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Size of company 


SIC code 


Table A-12. Number of R&D-periorming companies reporting Federal R&D funds, by industry, by size of company. 1990 
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See explanatory indormation and SOURCE af end of table. 
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Table A-12. Number of R&D-pertorming companies reporting Federal R&D tunis, by industry, by size of company. 1990 


Size of company Page 2 of 2 
industry SIC code Less than 500 500 to 999 1,000 to 4,999 5$,000109.999 10,0000 024999 25,000 amore 
employees employees employees ernpioyees employees employees 
Total Federal Total Federal Total Federal Total Federal Total ~=Federal Total +=Federal 
Professional and scientific instruments... 3% 1,778 19 3% 1 eX) 2 7 0 3 2 5 2 
Scientific and mecharical measuring 
instrumerés. 381-42 Ba 18 14 0 19 0 3 t+) 1 1 1 0 
Optical, surgical, photographic, ard 
other instrumerts... 363-67 624 1 22 1 24 2 4 0 é 1 4 2 
Other manufacturing industries... 27,3138 309 t) 3s 2 % 1 8 0 7 CY) 2 ) 
Nonmantacturing industries. 10-11,141740- 6,664 917 68 13 174 12 39 3 % 9 38 5 
42,4451 53-54, 
56,60 62-63 ,72- 
73,78,206-07 87 


SOURCE: National Science FoundatiowSRS, Resserch and Develapmert in industry. 1990 
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Table A-13. ys ete tpl pe pea A mathaenaaay 
(FTE) scientists and engineers, and total 
number of employees: 1968-90 


Page idi 
[Dofars in milbons] 
nem 1968 1989 1980 
Total R&D tunds. $2,538 $2,632 $2,764 
Basic research. 337 368 ee 
Applied research. 6 478 488 
Develapmert 1,735 1,758 1,777 
January 
1989 1980 1991 
Number of FTE R&D 
scientists and engineers 14,370 14,982 18,198 
March 
1988 1989 1980 
Total employmert 41,277 40,680 41,781 
NOTE: industry-edministered Federally tunded research and development centers 
centers (FF ROCs) conduct R&D almost exctusively for use by the Federsi 
Government. Data for theese FF ROCs administered by industry are inctuded 
in Federal R&D support under the industry claesSications of the edrainistering 
ferns. See section C for a isting of industry-administered FFROCs 
and thelr locations. 
SOURCE: Mational Science FoundatiorYSRS, Research and Development in industry: 1990 
Table A-14. ee ee 
nonmanutacturing industries, by size of company: 1 
Page id 1 
Number of companies reporting R&D funds 
Size of company 
[Based on number of employees} Manw- Nonmanu- 
Total facturing Jecturing 
24,531 15,402 9,030 
Lees than 500 22.280 13,616 6.664 
500 to 990. 781 663 88 
1,000 to 4,999. oo eos 174 
5,000 to 9,990 200 161 3% 
10,000 to 24,990 169 133 % 
25,000 or more 132 os 3% 


SOURCE: National Science FoundatiowSRS, Research and Development in industry: 1990 


Table A-15. Concentration of total, Federal, and company and other R&D funds, and net sales of R&D-periorming companies: 1960-90 


‘ Page 1 of 1 
Companies ranked by size 
of R&D program 1980 1981 1962 1983 1984 1965 1986 1987 1968 1969 1980 
Percent of total (company, Federal, and other) R&D funds ranked by size of total R&D funds 
First 4 (1-4) ; 17% 186% 20% 19% 17% 18% 19% 19% 18% 19% 18% 
Next 4 (5-8) 14 12 12 11 13 12 11 12 12 13 12 
Nex 12 (9-20) 18 20 19 17 17 17 14 16 17 16 16 
Next 20 (21-40) 13 12 13 13 13 13 13 12 12 12 12 
Next 60 (41-100) 15 18 16 17 18 16 15 14 15 15 16 
Next 100 (101-200) 9 9 9 9 9 9 10 8 8 8 9 
Next 200 (201-400) 6 6 6 6 6 5 8 6 7 6 7 
Percert of Federal R&D tunds ranked by size of Federal R&D tunds 
Firat 4 (1-4) WA WA WA WA 30 2% 30% 31% 32% 336% 38% 
Next 4 (5-8) WA WA NWA WA 15 15 16 18 18 15 16 
Next 12 (9-20) WA WA WA WA r.) 27 2 27 2a 30 r=) 
Next 20 (21-40) WA tel WA WA 17 16 15 15 15 11 12 
Next 60 (41-100) WA WA WA WA 10 7 7 7 6 6 6 
Next 100 (101-200) WA A WA WA 1 2 2 1 3 1 1 
Next 200 (201-400)... WA WA WA WA 0 0 1 0 0 0 0 
8 Percent of company and other (except Federal) R&D tunds ranked by size of company and other R&D funds 
Firat 4 (1-4) WA WA WA WA 2% 23% 20% 20% 21% 22% 2% 
Next 4 (5-8) — bwA WA WA WA 8 7 7 7 ? 7 7 
Next 12 (9-20) WA WA WA WA 12 12 12 12 12 13 13 
Next 20 (21-40) WA WA WA WA 12 12 10 11 12 12 12 
Next 60 (41-100) WA WA WA WA 18 18 16 16 16 16 17 
Next 100 (101-200) WA WA WA WA 11 10 10 10 10 10 10 
Next 200 (201-400)... - WA WA WA WA 7 7 8 8 8 8 8 
Percent of net safes rarked by size of total R&D tunds 
Firat 4 (1-4) WA WA WA WA 7% 8% 8% 7% 7% o% 5% 
Next 4 (5-8) WA WA WA WA 4 4 5 5 5 5 5 
Next 12 (9-20) WA WA WA tA 5 5 5 5 5 5 5 
Next 20 (21-40) WA Pw WA WA 8 8 7 7 6 5 5 
Next 60 (41-100) WA WA WA WA 12 12 10 11 "1 12 13 
Next 100 (101-200) WA WA WA WA 13 13 10 8 9 8 9 
Next 200 (201-400) WA wA WA WA 14 15 9 12 10 11 1 
WA Not eveitaible 


NOTE: Companies were ranked individually for each year, therefore, particular companies comprising the size groups may have changed from year to year 
SOURCE: National Science FoundatiowSRS, Research and Develapment in industry. 1990 
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Table A-16. Domestic net sales of R&D-performing companies, by industry, by size of company. 1969-90 


industry SIC code 
Less than 
500 
Total employees 
Total $2,544,772 (s) 
Food, kindred, and tobacco products. 2021 258,447 (s) 
Textiles and apparel. 2223 (Ss) (Ss) 
Lumber, wood products, and furniture 24235 3,111 (0) 
Paper and allied products. r.:) 96,887 (Ss) 
Chemicals and allied products. r-.) 213,619 (s) 
industrial chemicals. 261-€2 286 91,531 (Ss) 
Drugs and medicines. r.-~] 56,551 (‘Ss 
Other chemicals. 284-85 287-69 5,537 (‘S 
Pewoleum refining and extraction. 1329 214,844 (0) 
Rubber 30 40,901 (S) 
Stone, clay, and glass products. 2 37,631 @ 
Primary 3 83,461 (‘s) 
Ferrous metals ar.z products. 331-32,3388-09 705 @ 
Nonferrous metals and products. 333-36 37,756 (0) 
Fabricated metal products. x 64.274 (Ss) 
3s 169,161 (§) 
Office, compuling, and accourfing machines... 37 80,027 $3,529 
Other machinery, except electrical. 351-56,358-50 68,154 (‘S) 
Gectrical equipmert 3% 236,806 (s) 
Radio and TV receiving equipment 365 3,007 (s) 
Communication equipmert 366 117,066 (s) 
Gectronk: components. 367 $5,775 (i) 
Other electrical equipmert.. 361-64 3808 60,958 (s) 
Tranaportation equipmerd. 37 411,024 (Ss) 
Motor vehicles and motor vehicles equipmert........... 371 227 564 @ 
Other tranaportation equipment. 373-75 379 15,524 Ss 
Alrcraft and missiles. 372376 167,936 ( 


See explanatory information and SOURCE af end of table. 
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[Dollars in milions] 
1969 

Size of company 
1,000 to 5,000 to 
4,980 9,990 
employees employees 
$351,963 $230,823 
32,356 30,622 
8,017 (‘S 
9,466 3,900 
(S) 9,443 
41319 13,901 
13,900 9,804 
7,408 (0) 
20,372 (0) 
(S) 18,152 
9548 4,738 
(s&) 3317 
15,604 12,863 
(Ss) 6,631 
6234 6232 
(S) 10,005 
337 24,663 
6964 14,974 
25638 Wi 2 
32,112 15,908 
(0) (0) 
(0) (0) 
14,458 2,929 
11,751 5,658 
17619 12,326 
12,408 7211 
2,608 0 
2,608 4,415 
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Table A-16. Domestic net sales of R&D-pestorming companies, by industry, by size of company: 1989-90 
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1,659 
2311 


3,745 


21,247 
54,951 


rae) 
18,336 


27,3139 
10-11,14-17,40- 


42,4451 53-54, 


Other manufacturing industries. 
Nonmanufacturing industries. 
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SIC code 


Fabricated metal products. 
See explanatory information and SOURCE af end cf table. 
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Table A-16. Domestic net sales of R&D-periorming companies, by industry, by size of company: 1969-90 


industry SIC code 
Total 
Machinery 35 $164,683 
Office, computing, and accounting machines............. 357 71 567 
Other machinery, except electrical. 351-56,358-59 93,096 
Electrical equipment. K 3) 230,773 
Radio and TV receiving equipmert. 365 2943 
Communication equipmert. 366 120,650 
Gectronic components. 367 35324 
Other electrical equipment. 9361-64369 60,856 
Tranaportation equipmert 37 409 877 
Motor vehicles and motor vehicles equipmert........... 371 217 442 
Other tranaportation equipment. 373-75379 15,667 
Aircraft anj rriasiies. 372,376 176,768 
Professional and scientific instrumerds. 38 79538 
Scientific and mechanical measuring natrumentis........ 381-62 22,043 
Optical, surgical, photographic, and cther 

363-87 57,405 
Other manufacturing industries. 273138 40,619 
Nonmanufacturing industries. 10-11,14-17,40- Ss 

42,4451 53-54, 

56,60,62-63,72- 

73,78,806-07 87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld dus to bnputation cf 50 percert of more. 


SOURCE: National Science FoundafiowSRS, Reeserch and Development in industry: 1990 
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[Doltars in millions} 
1990 
Size of company 
1,000 to 5,000 to 
4.999 9,999 
employees employees 
$33,850 $25,222 
6557 13,782 
27,298 11,440 
24,728 17,639 
(S) (® 
4,055 i] 
8,080 7.775 
11,797 () 
(S) 2206 
(S) ( 
2372 (B 
2.724 5,663 
10815 458 
4315 1,723 
6,500 2,936 
(S) 7335 
(S) s 
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47% 46% 46% 


47% 46% 


44% 


31% 38% 389% 39% 


30% 


SIC code 
281-82 286 
284-85 287-89 


by incustry 
Food, kindred, and tobacco products 1/ 
Texties and apparel. 


maruiacturing companies, by industry and size of company. 1960-90 


industry and size of company 


Total. 
industria! chemicals. 
Drugs and medicines. 


Other chemicals. 


Table A-17. Total (company, Federal, and other) R&D tunds as a percert of net sales in RAD-periorming 


Lumber, wood products, and huniure.... 
Paper and allied products. 
Chemicals and alied products. 
Petroleum refining and extraction. 


72 78 71 73 
a7 


76 


72 


72 


42 


Motor vehicles and motor vehicles equipmert..._.. 
Other tranaportation equipmert.. 


Alrcraft and rrissies. 
See explanatory information and SOURCE at end of table. 


Table A-17. Total (company, Federal, and other) R&D tunds as a percent of net sales in R&D-pertorming 
marudacturing companies, by industry and size of company. 1980-90 


75% 


1/ Ural 1984, tabecoo products, SIC 21, was inchuded with “other manufacturing industries.” 


2/ Ural 1984, data represent companies with lees than 1,000 employees. 
¥Y See footnote 82 


(D) Data have been withheld to avaid disclosing operations of individual companies. 


SOURCE: National Science FoundatiowSRS, Research and Develapmert in industry. 1990 
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[Percent] 
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(D) (D) 
25 29 
WA 23 
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75% 
66 


7.1 
() 


77% 
as 


7.1 


REGRESS 


Page 1 of 2 
196206 1983—iaAC SS CiGC(<i‘aT OC OC Oé1980 


21% 22% 26% 26% 26% 30% 32% 31% 31% 32% 32% 


SiCcode 1980 1981 


by industry 


maruéacturing companies, by industy and size of company. 1980-90 


industy and size of company 


Table A-18. Company and cfher (except Federal) R&D tunds as 4 percent of net sales in R&D-pertorming 
Total... 


37 


115 135 18.4 
31 3.0 
a7 


124 123 
29 30 


05 124 
25 £26 


10.0 
24 


104 
24 


7 


9. 


Bs 


357 
56, 358-59 


Avcrafi ard wiesies. 
See explanatory information and SOURCE af end of table. 


Table A-18. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 


manufacturing companies, by industry and size of company: 1980-90 


industry and size of company SIC code 1980 1981 
Professional and scientific instruments... 38 61% 67% 
Scientific and mechanical measuring instruments 381-82 6.2 69 
Optical, surgical, photographic, and other 
inswuments 383-87 6.0 66 
Other manutacturing industries 1/ 27,31 ,30 0.4 0.4 
Distribution by size of company 
[Based on number of employees} 
Less than 500 2/ nite 1.2 1.4 
§00 to 990 3 cattle WA WA 
1,000 to 4,990 1.4 15 
5,000 to 9,900 1.1 1.7 
10,000 t 24,908... 1.4 1.6 
25,000 or more...... — 27 


1/ Und@ll 1984, tobacco products, SIC 21, was included with “other manufacturing industies.° 
2/ Unedi 1964, data represent comparies with less than 1,000 employees. 

3/ See footie £2 

(OD) Data have been withheld to avoid disclosing operations of individual companies. 


N/A Not available 
SOURCE: National Science Foundation/SRS, Research and Development in industy: 1990 
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73% 
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77% 
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76% 
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82% 
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1988 


73% 
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6.9 
1.1 


SSSkes 


Page 2 of 2 
1989 1990 
73% 76% 
85 9.4 
6.9 69 
1.0 1.1 
3.6 36 
16 18 
20 2.1 
25 27 
24 2.7 
3.7 38 


Table A-19. Total (company, Federal, and other) R&D tunds as a percent of net sales in R&D-performing 
marutacturing companies ranked by size of R&D program, by industry. 1990 


Page 1 of 2 

Total R&D tunds Total R&D tunds 

a8 a percent of net sales [Dollars in milons] 

[Percent] 

Firat 4 Next 4 Next 12 Firat 4 Next 4 Next 12 
industry SiC code companies companies companies companies companies companies 
Total. 129% 10.1% 16% $19,113 $12,860 $16,830 
Food, kindred, and tobacco products... 2021 09 1.0 (Ss @00 205 312 
Testins and apparel. 2223 =] 0.4 os s) ae 41 
Lumber, wood products, and turiawe...._.__.... 2425 12 t=] (Ss t} 3% 37 
Paper and allied products. ry.) 12 1.7 07 336 127 148 
Chemicals and allied products. r-) 7.1 7.4 a2 3204 2030 3,473 
industrial chemicals. 261-€2,286 62 3.1 39 2207 See 75 
Drugs and medicines. 283 120 os as 2,302 1322 1247 
Other chemicals. 284-85 287-89 5.1 32 25 1216 237 27 
Pewoleum refining and extraction... 13.29 15 0.7 0.4 1,311 240 
Fabber 30 3.7 25 17 « 73 108 
Stone, clay, and giaes products. Rd 46 1.7 12 7™ 119 73 
ba Primary metals. 33 12 1.1 12 353 133 206 
Ferrous metals and products. 331-32,3308-09 1.0 11 124 53 3 
Nonferrous metals and products... 333-36 25 (Ss) 08 348 110 -) 
Fabricated metal products.. u« 42 15 10 350 113 87 
tdachinery %s 19.7 10.4 2.0 6,192 1,420 1847 
Office, computing, and accounting machines. 357 19.7 10.2 2.9 6,192 1253 1270 
Other machinery, except electrical... 351-66,358-60 5.1 7.1 38 O14 300 «06 
Bectrical equipment 3% 11.0 20.1 64 7,475 2,687 3,104 
Radio and TV receiving equipmert......_....... 365 (® (Ss) (Ss) 7 (Ss) ‘Ss 
Communication equipmert 366 11.1 5.7 57 C527 1,403 6x2 
Electronic components. ... 367 13.8 13.6 120 2,907 679 638 
Other electrical equipment 361-64,369 () 25 14 ( 185 244 
Traneportation equipment 37 10.9 10.5 ag 17,007 9525 4,136 
Motor vehicies and motor vehicles equipmerd 371 (O) 21 0.7 (® 187 110 
Other tranaportation equipmert. 373-75 379 32 1.4 (Ss) 3x33 21 (Ss) 
Aircraft and missiles. 372,376 21.1 11.4 13 13,747 6,880 4,483 


See explanatory information and SOURCE at end of table. 


Table A-19. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing 
manutacturing companies ranked by size of R&D program, by industry: 1990 


Page 2 of 2 
Total R&D funds Total R&D tunds 
as a percent of net sales [Dollars in milfons] 
[Percent] 

First 4 Next 4 
industry SIC code companies companies 

Professional and scientific instruments............ 38 95% 66% 
Scientific and mechanical measuring instrumn 381-82 (D) 125 

Optical, surgical, photographic, and other 

instruments. 383-87 75 11.7 
Other manufacturing industries. 27,3139 26 1.9 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percert. 


NOTE: Rankings were based on total (company, Federal, and other) R&D funds. 
SOURCE: National Science FoundatiowSRS, Research and Development in industry: 1990 


Table A-20. Company and other (except Federal) R&D funds as a percent of net sales in 
manutacturing companies ranked by size of company-financed R&D program, by : 1990 
Page 1 of 2 
Company and other R&D funds and other R&D funds 
@8 a percert of net sales [Dollars in milions} 
industry SIC code First 4 Next 4 Next 12 First 4 Next 4 Next 12 
companies companies comparées companies  companics companies 
Total. 7.0% 69% 64% $14,816 $5,106 9,722 
Food, tindred, and tobacco products... 221 0.9 10 (s) 599 205 312 
Textiles and 223 04 os s) «& «0 
Lumber, wood products, and furniture... 24,25 12 (s) (s) 6s (§ (Ss) 
Paper and alied products. 2 12 17 0.7 336 127 148 
Chemicals and allied products. 2 7.1 74 82 3,286 2,030 3,468 
industial chemicals. 261 -62,286 6.1 3.1 37 2,796 585 685 
Drugs and medicines. 283 95 9.4 (s) 1,221 1828 
Other chemicais. 284-85 287-89 5.1 32 25 1216 237 271 
Petroleum reining and extracton. 13,29 15 07 0.4 1,310 $20 230 
Rubber 30 3.7 18 18 469 72 99 
Stone, clay, and glass products. 22 44 16 12 670 119 73 
rm 3 12 (S) 1.1 32 (S 189 
Ferrous metals and products. 331-32,3396-99 () 10 1.0 124 53 42 
Nonferrous metals and products. 333-36 23 (S) 07 327 (Ss) 85 
Fabricated metal products. KY 32 11 19 249 91 80 
~ 35 179 10.3 8.0 7,470 1,409 1813 
Office, computing, and accounting machinas 357 179 192 9.6 7,470 1253 1232 
Other machinery, except electrical... 351-56 358-59 49 65 36 689 22 359 
Gectical equipment. K 9.1 38 48 4,706 1,244 2,068 
Radio and TV receiving equipmert. 365 (0) (Ss) 70 (S (Ss) 
Communication equipment 366 55 48 43 3,566 783 4% 
Giectronic 367 112 140 9.4 2,441 679 $17 
Other elec vical equipment. 361 64,3698 29 25 14 SB4 185 243 
Transportation equipment. 37 46 38 31 9,672 2,619 1955 
Motor vehictes ard motor vehicles 

371 45s 21 (s) 3,223 187 (s) 
Other transportation equipment. 373-75,379 29 06 (Ss) 1 15 (s) 
Aircraft and rrissiies. 372,376 3.9 42 24 3,670 1,526 Tee 


See explanatory information and SOURCE at end of table. 
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Table A-20. Company and other (except Federal) 


RAD tunds as a percent of net sales in 


R&D-pertorming 
~ manutacturing comparies ranked by size of company-financed RAD program, by industy. 199) 


Other marastacturing industries. 


27,3138 


(D) Duta have been withheld t avoid diaciosing operations of individual compariss. 
(S) Cate have been withheld due to enputation of SD percent or more. 


NOTE: Rantings were besed on compary and other (except Federal) FBD funds. 


SOURCE: Natonal Science FoundatiowSAS, Resserch and Development in industry. 1990 
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Seo explanatory information and SOURCE at end of table 
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Tutte A-21. Federal R&D tunds Percent of net sales in A&.D-pertorming manufactur 
qummasiepeiadineaneltaheab tab eenam tertaiate: 1990 


Page 2 a2 
Sfomecenste pancea 
@S @ percent of net 
[Percend 
idusvy SIC code 
Fest 4 Nant 4 Next 12 Fst 4 Oeant 4 Next 12 
Comparuss Comparuss comparsss companies companies comparess 
Professional and scientiiic instruments. BS @ @ OG @m 8 @ 
Sciertiic and mecherucal meaning 
veruments. —" 331-42 @ @ 00 (OH @ 
cher nswunenss..... 383-87 is 63 00 @ 4 
Other maratachsing industtes... 27313 ie] 00 00 @ t+) () 
1/ Less than 0.05 percent 
2 Less than $0.5 milion 
Outa have been wiitheld tb avoid disclosing of nhacdual comparies. 
Oate have been wiiitheld due t maputation of 5D percent or more. 
NOTE: Rankings were besed upon Federal R&D tuncs. 
F 3 SOURCE: National Science FoundatiowSRS, Research and Develapment in industry. 1990 


Table A-22. Total (company, Federal, and other) funds for basic research, applied research, and development periormance, 


Year 


in current and i 1967 constant dollars: 1953-90 


eneeeeere 


1/ Character-of-work estimates were made by the National Science Foundation. See: National Science Foundation, 
“National Patterns of R&D Resources: 1990", Final Report, NSF 90-316. 


NOTES: The character-ol-work estimation procedure was revised for 1986 and mater years; hence, these data are not directly 


comparable with data for 1965 and earker years. See technical notes for a more complete discussion of this change. 


The 1987 GOP implicit price deflator was used to convert current dollars to constant dollars. 


SOURCE: National Science Foundation/SRS, Research and Development in industry: 1990 


[Dotars in millions] Page 1 of 1 

Total Basic research Applied research Development 
Current Constant Curent Constant Currert Constant Current Constant 
dollars dollars dollars dollars dollars dolars dollars dollars 
$3,630 WA $151 WA $726 NWA $2,753 NWA 
4,079 NWA 166 WA 814 NWA 3,000 NWA 
4,640 NWA 180 WA NA 3,523 NWA 
6,605 NWA 253 NWA 1,268 NWA 5,084 WA 
7,731 NWA 271 NWA 1,670 NWA 5,790 WA 
8,380 NWA 206 NA 1,911 NWA 6,183 NWA 
9618 $3756 320 $1,250 1,901 $7,780 7,307 $26,554 
10,509 40,388 376 1,445 2,029 7,796 8,104 31,145 
10,908 41,554 306 1,505 1,977 7,531 8,537 32,522 
11,464 42,712 488 1,818 2,449 9,124 8,527 31,770 
12,630 46,451 1,820 2,457 9,036 9.661 35,405 
13,512 48,868 549 1,086 2,600 9,403 10,363 37,479 
14,185 49,930 592 2,084 2,658 9,356 10,035 38,490 
15,543 52,974 624 2,126 2,843 9,687 12,081 1,962 
16,365 54,130 2,078 2,015 9,630 12,841 42,422 
17,429 54 804 642 2,022 3,124 9,839 13,663 43,033 
18,308 54,807 618 1,053 3,287 9,856 14,403 43,187 
18,067 51,479 602 1,714 3,427 9,755 14,038 39,960 
18,320 40,527 890 1,608 3,416 9,232 14,315 38,700 
19,552 50,353 503 1,527 3,514 9,050 15,445 39,776 
21,240 51,488 631 1,529 3,825 9,268 16,783 40,691 
22,887 50,906 600 1,557 4,288 0,554 17,900 30,684 
24,187 49,171 730 1,684 4,570 9,291 18,887 38,396 
26,997 51,649 819 1,567 5,112 9,780 21,066 40,302 
29,825 53,383 911 1,631 5,636 10,0868 23,278 41,665 
33,304 55,240 1,035 1,717 6,300 10,449 25,969 43,073 
38,226 58,316 1,158 1,767 7,225 11,022 29,843 45,527 
44,505 62,062 1,225 1,848 8,450 11,784 34,730 48,431 
51,810 65 600 1,614 2,047 10,600 13,567 39,497 50.085 
58,650 70,021 1,904 2,273 12,323 14,712 44,423 53,036 
65,268 74,883 2.223 2,550 13,027 18,979 49,118 56,354 
74,200 62,153 2,608 2,864 ‘16,765 17,318 56,427 61,074 
84 238 80.265 2.862 3,033 16,255 19,344 63,122 66,682 
87 823 90,614 4,047 4,176 19,759 20,387 64,031 66 066 
92,155 92,155 4,324 4,324 19,813 19,813 68,016 68,016 
97,880 94,260 4270 4,120 20,595 19,831 73,015 70,308 
101,654 03,044 6,279 4 869 22,305 20,573 74,273 68,505 
104,344 92,446 4364 3,866 23,700 20,998 76,281 67,583 


Table A-23. Funds for basic research, apphed research, and development by industry, by source of funds: 1968 


Page 1 of 2 


[Dollars in millions] 


Total 


Total Federal Company Total Federal Company Total Federal Company 
4.279 $008 §=69$3,372 $20595 $4338 $16,257 $73015 $26871 $46,143 


Total Federal Company 


$97,889 $32,117 $65,772 


SIC code 
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Aircraft and rrissiles. 
See explanatory information and SOURCE at end of inbie. 


Table A-23. Funds for basic research, appled research, and development by industry, by source of funds: 1988 


[Dollars in mékons] Page 2 of 2 
Total Basic Apphed Development | 
Distribution by industry SIC code Total Federal Company Total Federal Company Total Federal Company Total Federal Company 
Professional and scientific instruments__ 38 465,426 $120 $5,306 (D) (D) $486 (D) (0) $1,135 $3,775 $91 $3,685 
Soentiic and mechanical measunng instruments 961-42 1,734 Ss) 1710 #8 $16 $0 160 (D) (0) 283 (0) (0) 1268 
Optical, surgical, photographic, and offer 
insturnents. 383-87 3,682 96 3,596 (0) (0) 327 (D) (0) 852 (0) (0) 2417 
Other manutactuning industries. 27,31,38 (0) (0) 383 (s) 0 (S) $53 $0 53 274 ts) 274 
Nonmanutacturing indusiries. 10-11,141740 6113 2753 5360 1,001 594 <7) 0s 22.222 81S 146 4890 i134 3546 
42,44-51,53-4, 
56,60,62-63,72- 
73, 78,606-07.87 


(0) Data have beer withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld dus to eputation of more than 50 percent. 


NOTE: The character-ol-work estimation procedure was revised for 1986 and later years; hence, these data 4:° not directly 
comparable with data tor 1985 and earter years. 


SOURCE: National Science FoundatiowSRS, Research and Develapment in industry: 1990 
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Page 1 of 2 
Total Federal Company 


[Dollars in méions] 
Total Federal Company 


$1253 4027 $2255 $4950 $17355 $74273 S08 $40,179 


Total Federal Company Total Federal Company 


$101854 $31292 $70,562 $5,279 


SIC code 


Distribution by industry 


Total 


Table A-24. Funds for basic research, applied research, and development by industry, by source of funds: 1969 


4,218 
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21,761 


37) 3% B44 


cage 8 ecg 
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See explanatory information and SOURCE at end of table. 
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Table A-24 Funds for basic research. applied research, and development by industry, by source of funds 1989 


[Doftars in mations} Page 2 of 2 
Taal Basic Appked ORV EIDO MENT 
Distribution by industry SIC code Total Federal Company Total Federal Company Total Federal Company Total Federal Company 
Professional and scientific instruments... 3% 865,743 13. 55,630 (D) (D) 426 1464 27 1437 (0) (D) 
Scientiéc and mechanical measunng mstruments. 381-82 1 868 Ss 1858 (S) 0 (S) (D) (D So 86121 0 
Optical, surgical, photographic, and other 
instruments. 3347 08=— 3,875 03 08= 3,772 (D) (0) 318 (0) () 888 (D) (0) 
Other manutactuning indusines. 27,31,39 (0) @) 400 (S) 0 (S) 57 0 57 276 0 
Nonmanutactunng industr.2s . 1011,141740 «6868 2860CC 2G CSG OBR 652 1,180 2,001 856 1146 «64452 861,158 
2.445153, 
56,60,62-63, 72- 
73, 78,806-07.87 


(D) Data have been withheld to avoid disciosing operations of individual comparses. 
(S) Data have been withheld due to mputation of more than SO percent. 


NOTE: The character-of-work estimation procedure was revised for 1986 and later years: hence, these data are not directly 
comparable with data for 1985 snd earter years. 


SOURCE: National Science FoundatiowSRS, Research and Developmert in industry. 1990 
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Total 


Table A-25. Funds tor bass research. apped research and devetapment by industry. by source of funds. 1980 


Total = Federal Company Total Federal Company 
$104,344 $3058 $73,764 $4364 $1,182 $3,182 $23,700 5.153 S1OS547 $7628' $24248 $52,033 


Oestributon by inchustry 


Total. 
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Office, computing, and accouting machines. 
Other machinery. excep! electrical 


: 


7 S320 wae UMS 


ce 
ees 
yey 
e°s 
eey 
cé8 
og 


a3 ~*~ 
ae 
I ‘ 


Uy 


See explanatory réormation and SOURCE af end of table 


Table A-25. Funds for basic research, appled research, and development by industry, by source of funds: 1990 


[Dottars in millions] Page 2 of 2 
Total Basic Apphed Development 
Distribution by industry SIC code Total Federal Company Total Federal Company Total Federal Company Total Federal Company 
Professional and scientific instruments................ 38 $6,163 $99 $6,064 (D) (D) 384 1,302 22 1,280 (D) (D) 4,400 
Scientific and mechanical measuring instruments.. 381-82 2,086 10 2,076 (D) (D) 90 (D) (D) 399 (D) (D) 1,587 
Optical, surgical, ; hotographic, and other 
383-87 4,077 89 3,968 (D) (D) 294 (D) (D) 881 (D) (D) 2,813 
Other manutacturing industries...... 27,31,39 (D) (D) 445 54 0 54 (D) (D} 88 (0) (D) 302 
Nonmanufacturing industries. 10-11,14-17,40- 9,258 2,743 6,515 1,038 631 407 2,196 810 1,386 6,025 1303 4,722 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


NOTE: The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly 
comparable with data for 1985 and earlier years. 


SOURCE: National Science FoundatiowSRS, Research and Development in industry: 1990 
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Table A-26. Number of R&D-performing companies conducting basic research, by industry, by size of company: 1990 


Size of Company Page 1 of 2 
Less than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
employees employees employees employees employees employees 
Industry 

SIC code R&D research R&D research R&D research R&D research R&D research R&D research 
Total 22,280 126 751 36 999 98 200 34 169 52 132 40 
Food, kindred, and tobacco products 2021 8 0 34 z 46 3 16 4 14 3 14 4 
Textiles and apparel 22,23 286 0 108 0 43 0 7 2 11 1 2 1 
Lumber, wood products, and furniture 2425 79 1 28 1 32 1 Q 0 3 1 1 0 
Paper and allied products 26 256 0 13 1 32 3 11 0 g 1 4 0 
Chemicals and allied products...... 28 8 2,326 3 33 7 58 19 15 6 20 10 10 4 
industrial chemicals....... 28 1-82,286 204 1 9 2 19 7 8 4 5 2 -§ 3 
Drugs and medicines 263 407 1 6 1 8 2 2 1 9 6 4 1 
Other chemicais 264-85,287-89 1,715 1 18 4 31 10 5 1 6 2 1 0 
Petroleum refining 29 104 0 4 0 10 2 5 0 4 4 7 4 
Rubber products 30 308 1 36 2 129 2 6 1 4 1 2 1 
Stone, clay, and glass products............... 32 88 0 25 0 30_ 4 3 1 6 5 2 1 
on Primary metals 33 169 1 22 0 41 3 10 2 5 3 3 2 
Ferrous metals and products........... 331-32,3398-99 79 0 10 0 22 2 6 0 1 0 2 1 
Nonferrous metals and products............ 333-36 90 12 0 19 1 4 2 4 3 1 1 
Fabricated metal products. 34 1,796 1 71 1 58 4 9 1 6 1 1 0 
Machinery - 3S 2539 12 89 6 120 6 26 3 10 2 7 1 

Office, computing, and accounting 
machines. 357 438 6 17 2 27 2 10 0 3 1 4 1 
Other machinery, except elecirical....... 351-56,358-59 2,101 6 72 4 93 4 16 3 7 1 3 0 
Electrical equipment 36 863,414 19 101 3 107 15 17 5 15 2 16 5 
Radio and TV receiving equipmert........ 365 172 1 3 0 3 1 1 0 0 0 0 c 
Communication equipment 366 614 4 15 1 17 4 4 1 5 0 8 2 
Electronic components. 367 = «1,258 14 32 1 K 3 7 3 4 0 3 1 
Other electrical equipmen.............. 361-64,368 1,370 0 51 1 52 7 5 1 6 2 5 2 
Transportation equipmem 37 156 4 28 2 40 4 12 4 16 6 18 8 

Motor vehicles and motor vehicles 
equipment 371 100 0 21 1 22 1 6 2 6 1 4 1 
Other tranaportation equipmert............. 373-75,379 53 4 2 0 7 1 1 0 4 2 0 0 
Aircraft and missiles. ‘ $372,376 3 0 5 1 11 2 5 2 6 3 14 7 


See explanatory information and SOURCE at end of table. 


Table A-26. eater Raentetneentn eubetetep amen wetenn ede deme: 1990 


Size of Company Page 2 of 2 
Less than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,C™ to 24,999 25,000 or more 
employees employees employees employees enployees employees 
Industry Basic Basic Basic Basic Basic Basic 
R&D research R&D research R&D research R&D research R&D research R&D research 
SIC code 
Protessional and scientific instruments. ... 38 1,778 18 3% 3 43 7 7 2 3 2 5 1 
Scientific and mechanical! measuring 
instruments. 381-82 954 10 14 0 19 2 3 0 1 0 1 0 
Optical, surgical, photographic, and 
other instruments. 383-87 824 8 22 3 24 5 4 2 2 2 4 1 
Other manufacturing industries................ 27,321,339 309 0 K ) 1 36 5 8 1 7 2 2 1 
8,664 66 88 7 174 20 39 2 % 9 38 7 
Nonmanufacturing indusiries.................... 10-11,14-17,40- 
42,4451 53-54, 
56,60 ,62-53,72- 
73,78 ,806-07 87 


SOURCE: National Science FoundatiowSRS, Research and Development in indusiry: 1990 
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Table A-27. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry: 1980-90, and projected 1991 
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Motor vehicles and motor vehicles equipment............ 
See explanatory information and SOURCE at end of table. 


Table A-27. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry: 1960-90, and projected 1991 


[Dotars in milions] Page 2012 | 
Projected 
industry SIC code 1980 1961 1982 1983 1964 19865 1986 1987 1968 1989 1990 61991 
Professional and scientific instruments .. 3% $45 $53 $54 ee <) (0) (0) $17 $16 $12 $11 # 
Scientific and mechanical measuring instruments... 281-82 40 (T) 7) Up) (D) (D) (0) (D) 0) (D) (0) (D) 
Optical, surgical, photographic, and other 
363-87 5 ) mo 7 © >. 8 @® (0) oO 
Other manutacturing industries 1/ 7H 19 (1) 12 17 12 0 0 i) i) (D) (0) (}) 
Nonmanutacturing industiies 90-11, 14-17,40- 33 374 375 Oo 044 338 328 433 480 496 590 557 
42,44-51,53-54, 
56,60,62-63,72- 
73,78 806-07 87 
1/ Undll 1984, tobscco products, SIC 21, was included with ‘other manufacturing industries.” 
2/ Less than $0.5 million. 


(D) Data have been withheld to avoid disclosing cr-eraiions ol individual companies. 
(S) Oata have been withheld due to imputation of more than 50 percent. 
(T) Data are not separately available, but are included in total. 


SOURCE: National Science Foundation/SRS, Research and Development in industry: 1990 
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Table A-28. Company and other (except Federal) funds for industrial energy R&D perlormance, by selected industry. 1980-90, and projected 1991 
[Dollars in milions) Page 1 of 1 


Projected 
1962 61983060 198419850 1986—(i1987 20 s(s198B OC sCa1969 0S s19900s« 1991 


industry SIC code 1980 1981 
Total. $2599 $2680 $2,762 $2842 $2962 $2537 $2.167 $2410 $2353 $2271 $2420 $2,468 
Chermcci= and allied products. 28 i) 149 178 166 169 (D) (U) (D) (D) i.) 145 176 
Petroleum refining and extraction. 13,29 699 957 1096 i218 (D) 1,145 957 911 985 1009 
Machmery 35 U) (1) U) U) (0) (D) (D) (D) (D) (D) (D) 
Gectrical equipment. KY) 205 203 146 132 123 71 (D) (D) (D) (D) (D) ( 
Aircraft and missiles. 372,376 163 124 # (1) 190 264 236 (D) 279 246 392 384 
All other manufacturing industries. 1 1053 1,79 (1) 779 610 497 564 478 (D) (D) (D) 
Nonmanufacturing industries. 10-11,14-17,40- 154 194 164 143 189 64 (D) 170 (Ss) 243 283 276 
42,4451 53-54 
56,60 62-63 ,72- 
73,78 806-07 87 
(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 
(T) Data are not separately available, bul are included in total. 
SOURCE: National Science FoundatiowSRS, Research and Development in industry: 1990 
4 
Table A-29. Federal funds tor industrial energy R&D performance, by selected industry: 1980-90, and projected 1991 
[Dofars in miions] Page 1 of 1 
Industry SIC code 1960 0«=— 1981 «6619820 sis1983—i=1984ia198S (aia1GC(i‘aTCi198B)2Os 1989 )3=—s«1980°—~—té«<209808'1 
Total $1563 $1536 $1478 $1503 $1,484 $1,417 $1,191 $1,166 $1385 $1265 $1,319 $1,436 
Chemicals and allied products. 28 (1) 163 169 179 22 (D) (D) (D) (0) 31 14 5 
Petroleum refining and extraction. , 13,29 146 110 66 66 {D) 54 42 3 6 4 3 9 
OBO cxccczczcnsczsczrcssecsnrscssensesensecncsecunsscesscsseconnecsvenses 35 ) U) 7 © (D) oO © (D) (D) (0) 
Electrical equipment... ceccens 3% 711 705 685 681 662 (D) (D) 2 (D) (D) (D) 
372,376 283 288 264 (1) 471 417 302 (D) 368 348 480 
All other manutactuning industries. apeeree ” 90 83 (1) 52 13 4 5 (D) (D) (D) (D) 
industries. 10-11,14-17,40- 1 180 211 206 235 254 (D) 263 (S) 253 316 281 
42,4451 53-54, 
56,60 62-63 ,72- 
73,78 806-07 87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 
(T) Data are not separately available, bul are included in total. 


SOURCE: National Science FoundatioWSRS, Research and Development in industry: 1990 


47 


Table A-30. Total (company, Federal, and other) funds for industrial energy R&D 
performance, by primary energy source: 1980-90, and prajected 1991 


[Dollars in millions} Page 1 of 1 
Primary energy source Projected 
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
EE $4216 $4,240 $4,345 $4 446 $3,954 $3,358 $3,576 $3,738 $3,536 $3,739 $3,904 
Fossil tuets. 1228 1,437 1,491 1,573 1,738 1,876 1,476 1,548 1,606 1,601 1575 $1,566 
= WA 772 WA 905 NWA 1,395 N/A (Ss) N/A (Ss) WA WA 
Gas........ WA 208 WA 255 NWA 189 N/A 191 N/A (Ss) NWA WA 
is cities WA 57 WA 48 WA 125 NWA 11 NWA 72 WA WA 
Ee WA 383 NWA (1) WA 150 N//. 46 WA (S) NWA WA 
Synthetic fossil 
tuets: WA 210 WA (1) WA 111 N/A 23 NA 14 WA WA 
a WA 31 WA (1) WA 8 N/A 3 WA (S) WA WA 
Other WA 142 WA (7) WA 31 NWA (S) NWA (Ss) wa WA 
Other fossil tuets WA 17 WA (T) WA 17 N/A 51 WA (Ss) WA WA 
Nuclear 1,056 1,037 1,078 1,118 1,113 1212 979 926 1,097 a 1,039 $1,112 
n Fission NWA 866 WA 973 N/A 1 062 NWA 859 WA 866 WA WA 
Fusion WA 171 WA 145 WA 150 WA (Ss) NWA 77 WA NWA 
Total geothermal, solar, 
and conservation and 
Utilization WA 774 WA 1,424 1218 471 504 421 497 5&2 584 673 
Geothermal. WA 71 WA (tf) WA 54 NWA 48 WA 16 WA NA 
Soler WA 296 WA (1) WA 96 NWA b ] WA (S) WA WA 
Conservation and 
utilization. WA 45 WA (tH WA 321 WA 261 WA 417 WA WA 
All other energy WA 968 WA 230 377 3905 308 (S) 410 541 563 


{D) Data have been withheld to avoid disclosing the operations of individual companies. 

(S) Data have been withheld dus to imputation of more than 50 percent. 

(T) Data are not seperately available, bul are included in total. 

N/A Not available 

NOTE: Detailed data for 1981, 1983, 1965, 1987, and 1969 were estimated on the basis of (a) data actually 
reported in those years, (b) revised data for those years reported on the 1982, 1984, 1986, 1988 
and 1990 survey forms, and (c) adjustments to new samples in 1981 and 1967. 


SOURCE: National Science FoundatioSRS, Research and Develapmert in industry: 1990 
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Table A1. Company and other (except Federal) funds for industrial energy R&D 
performance, by primary energy source: 1980-90, and projected 1991 


[Dollars in miléons] 
Primary energy source 1980 1961 1982 1963 1964 1965 
Total. $2599 $2680 $2,762 $2,842 $2,962 $2,537 
Fossil fuets. 993 1,257 1,361 1,455 1,509 1,797 
Of. NA 746 NWA (tH) N/A 1,381 
Gas. NWA (1) WA (1) WA (0) 
Shale WA (1) WA ( N/A 124 
Coal NWA 244 NWA (1) WA (S) 
Synthetic fossil fueis. NWA 132 NWA i) NWA 91 
Mining . WA 24 WA (1) NWA 8 
Other WA 89 WA ( NA (S) 
Other foseil fuets. NWA (tH WA (tH) NA 17 
Nuclear 150 126 99 90 101 150 
Fiesion WA 70 WA 71 NWA 135 
Fusion. bWA 56 WA 19 NWA 15 
Total geothermal, solar, 
and conservation and 
utilization WA 573 WA 1,147 1,066 313 
Geothermal. WA «0 WA WA 27 
Solar. WA 198 WA (1) NWA 51 
Conservation and 
utllization. WA 334 WA (1) WA 235 
All other energy WA 724 WA 150 267 277 


(0) Oeta have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld dus to imputation of more than 50 percent. 

(T) Data are not separately available, bul are included in total. 

WA Not avaliable 

NOTE: Detailed data for 1981, 1983, 1985, 1987, and 1989 were eatimated on the basis of (a) data actunily 
reported in those years, (b) revised data for those years reported on the 1960, 1982, 19084, 1966, 1988, 
and 197:0 survey forms and, (c) adjustments to new samples in 1981 and 1987. 


SOURCE: National Science Foundation’SRS, Research and Development in industry: 1990 
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Table A-32. Federal tunds for industrial energy R&D periormance, by primary 
energy source: 1980-90, and projected 1991 


[Dollars in millions] 
Primary energy source 1980 1981 1962 1963 1964 1985 
Total $1,563 $1,536 $1,478 $1,503 $1,484 $1,417 
Fossil fuets. 235 180 130 117 78 
Oa WA 26 NWA (1) NWA 13 
Gas. WA (1) WA 10 WA (0) 
Shale WA (tH WA 1 N/A 1 
Coal. NWA 139 WA 76 WA (S) 
Synthetic fossil fuets. NWA 78 WA (1) NWA 20 
Mining, WA . = WA (1) WA 0 
Other. WA 53 WA (T) WA (S) 
Other fossil fuets. WA (1) WA 16 WA 0 
Nuclear 906 911 979 1,629 1,013 1,063 
Fission NWA 786 WA 902 NWA 928 
Fusion. WA 115 WA 127 WA 13 
Tetal geothermal, solar, 
and conservation and 
utlization WA 201 WA 277 132 158 
Geotherma! NWA 31 WA i) NWA 26 
Soler WA i?) NWA (1) NWA t ] 
Conservation and 
utilization. WA 71 WA rt) WA 87 
All other energy NWA 244 WA 80 110 118 


(S) Data have been withheld due to imputation of more than 50 percent. 
(T) Data are not seperately available, but are included in total. 


NWA Not available 

NOTE: Detailed data for 1961, 1983, 1985, 1987, and 1960 were estimated on the basis of (a) data actually 
reported in those yeers, (5) revised data for those years reported on the 1960, 1962, 1984, 1986, 1968, 
and 1990 survey forms, and (c) adjustments to new samples in 1981 and 1987. 


SOURCE: National Science Foundation/SRS, Research and Develapment in industry: 1990 
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Table A-33. Number of companies performing energy research and development, by industry, by size of company: 1990 
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Motor vehicles & motor vehicles equipment... 


Other tranaportation equipment 
Aircraft and missiles. 


See explanatory information and SOURCE at end of table. 


Table A-33. Number of companies performing energy research and development, by industry, by size of company: 1990 


Size of company 
[Based on number of employees] 
industry SIC code Less than S00 500 to 999 1,000 to 4,999 5.00010 9,999 10,000t024 999 
employees employees employees employees employees 
Total Energy Total Energy Total Energy Total Energy Total Energy 
Professional and scientific instruments............... 38 1,778 0 36 0 43 2 7 1 3 0 
Scientific and mechanical measuring 
instruments. 381-82 954 0 14 0 19 1 3 1 1 0 
Optical, surgical, photcgraphic, and other 
instruments. 363-87 624 0 22 0 24 1 4 0 2 0 
Other manufacturing industries. 2731.30 309 0 K ) 0 36 1 8 0- 7 0 
Nonmanutacturing industries. 10-11,14-17,40- 6,664 16 a8 1 174 14 K ) 11 K ) 16 
42,44-61 53-64, 
$6,60,62-63,72- 
73,78,806-07 87 


SOURCE: National Science Foundation/SRS, Research and Development in industry: 1990 


Page 1 of 2 

1988 1969 619800Ss«1991 

(S) (S) $1372 $1390 $1578 
1 


1987 


(S) 


1984 1985 1986 


[Dokars in milbons| 
18 (D) (0) 


1980 «(1981 «= 1982 0Ss« 1983 


$1,202 (S) (S) (S) $1,060 (S) 


SIC code 
351-66,358-590 


331-32,3398-99 


Total 


Table A-34. Total (company, Federal, and other) funds for industrial pollution-abatement R&D periormance, by industry: 1980-90, and projected 1991 


Food, kindred, and tobacco products 1/............ 
Office, computing, and accounting machines 
Other machinery, except electrical... 


coeane 


V7 8 ®& s) 


G@ 


Other tranaportation equipment. 
Alrcrafi and missiles. 
See explanatory b~ormation and SOURCE af end of table. 


Table A-34. Total (company, Federal, and other) funds kr industrial pollution-abatemert R&D performance, by industry. 1960-90, and projected 1991 


[Dollars #: milbons] Page 2 of 2 
industry SIC code Projected 
19980 08=s_(« 1981 1962 1963 1964 1965 4686 1986 1967 1988 369 06 19800—Ss«<1909 
Professional and scientific instruments... 38 iy) (1) 7 $ $2 $2 (® (D) $3 (0) .7y 7) 
Scientific and mechanical measuring 
instruments. 381-82 (1) m Mm 1 (0) (0) (D) (0) (0) (D) (0) (0) 
Optical, surgical, photographic, and other 
inetrumerts. 383-87 m @ m é ( (D) (Dj (0) (0) (0) (0) (D) 
Other manutacturing industries. 27,3138 $8 i) i) 2 3 ‘Ss $0 (0) ( $1 2a (D0) 
Nonmanufacturing industries. 10-11,14-17,40- 79 $77 $65 124 113 118 80 $113 (‘Ss (s) (s) (Ss) 
42,4451 53-54, 
56,60 ,62-63,72- 
73,78,806-07 87 
1/ Undll 1984, tobacco products, SIC 21, was included with “other manufacturing industries.” 
2 Lees than $0.5 million. 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld dus to imputation of more than 50 percent. 
(T) Data are not seperately available, but are inctuded in total. 
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SOURCE: National Science FoundetiowSRS, Resserch and Developmert in industry: 1990 
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Oata have been withheld dus to enputation cl 50 perce:d or more. 


(T) Data are not separately availiable, bul are included in total. 
Table A-36. Federal funds for industrial pofution-abatememt R&D performance, by selected industry: 1960-90, and projected 1991 


SOURCE: National Science FoudatiowSRS, Research and Develapmert in industry: 1990 
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73,78,806-07 87 
Data have been withheld to avoid disclosing information about individual comparies. 
Data have been withheld dus to imputation of 50 percert or more. 


Oata ave not separately availaibte, but are inctuded in total. 
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SOURCE: National Science FoundatiowSRS, Resserch and Develapmert in industry. 1990 
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Distribution by industry 


See explanatory information and SOURCE at end of table. 
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Table A-37. Number of full-time-equivaient (FTE) R&D scientists and engineers in R&D-perforning companies, by industry and size of company. 1981-91 
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Table A-37. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-pertorming companies, by ind'ssiry and size of company: 1961-91 
[in fhousands} Page 2 of 2 


industry and size of company SIC code 1961 1962 1983 1964 1985 19866 1987 1988 1989 1980 1991 
Distribution by industry 
Protessional and scientific instruments. 38 34.7 42.7 (1) (1) (S) (S) (S) (S) (Ss) (S) (S) 
Scientific and mechanical measuring instrumerts....... 381-82 18.6 (1) ( (1) (S) (S) (S) (S) (S) (S) (S) 
Optical, surgical, photographic, and other 
instruments. 363-87 16.0 16.1 (1) a) 19.8 24.0 246 24.9 242 (S) (S) 
Other manufacturing industries 1/ 27,31,30 48 55 5.9 uy) (Ss) (Ss) 63 6.4 5.4 (Ss) (Ss) 
Nonmanutacturing industries. 10-11,14-17,40- 
42,4451 53-54, 222 27.1 312 49.8 66.8 75.1 96.4 101.9 (Ss) (S) (S) 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company 
[Based on number of employecs] 
Less than 500 2/. 38.0 40.7 52.7 81.9 78.3 (S) 1052 109.0 (s) (S) (Ss) 
500 to 969 3/ NWA WA WA WA 165 (S) 18.4 19.3 179 183 (Ss) 
1,000 to 4,969 36.9 428 483 52.6 61.6 66.7 76.4 81.9 75.9 74.1 63.8 
2 5,000 to 9,968 272 36.6 28 30.1 26.5 38.9 405 40.2 47.1 56.2 49.9 
10,000 to 24,980. 718 770 84.3 84.0 80.9 88.4 92.0 945 86.7 72.6 82.6 
25,000 or more 3118 3127 3358 3355 476 S63 333 3652 3875 «—- 373 379.4 


1/ Undll 1984, tobacco products (SIC 21) was included with “other maraudacturing industries.” 
2/ Undll 1984, data represent companies with ises than 1,000 employees. 

Y See toctnote #2 

(S) Data have been withheld dus to imputation of 50 percerd or more. 

(T) Data are not separately available, but are included in total. 


NWA Not available 
SOURCE: National Science FoundatiowSRS, Ressarch and Developmert in industry: 1990 


Table A-38. Cosi per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1980-90 


Page 1 of 2 
industry and size of company SIC code 1980 1981 1962 1983 1964 1965 1966 1987 1968 1989 1980 
Total $94,900 $103,900 $111,600 $116,000 $124,000 $130,200 $128,500 $131,200 $137,000 $140,600 $144,900 
Distribution by industry 
Food, kindred, and tobacco products 1/.................... 20,21 984,900 (D) (D) (D) (D) (D) (D) (S) (D) (D) (D) 
Textiles and apparel 22,23 57,500 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Lumber, wood products, and furniture 24,25 89,700 (Ss) (S) (S) 115,400 116,300 (Ss) (Ss) (D) (Ss) (S) 
Paper and allied products. 26 64,300 (0) 70,800 (D) (D) (D) (D) (D) (D) (S) (S) 
Chemicals and allied products 28 87,400 96,600 102500 104,800 112500 116300 117,100 127,600 140,400 146,600 158,300 
industrial chemicals. 281-€2,286 103,400 118,000 122,100 123,100 132,000 144,600 150,200 (S) (Ss) (Ss) (Ss) 
Drugs and medicines. 283 79,200 (D) (D) 103,100 (0) (D) 113,600 (D) 141,700 (D) (0) 
Other chemicals. 284-85,287-89 66,500 (D) (D) (D) (0) (D0) 83,100 (0) 101,300 (0) (0) 
Petroleum refining and extraction. 13,29 130,400 (D) (D) (D) (D) (D) (D) 195,600 196,400 201,600 207,000 
Rubber products. 30 (D) (0) (D) 75,400 (0) (D) (D) (D) (0) (D) (0) 
Stone, clay, and glass products. 32 73,800 (0) (D) (0) (0) (D) 118,000 115,700 (0) (0) (0) 
Primary metals. 33 91,000 107,700 118200 129,900 (D) (D) (D) 131500 117,300 (S) (0) 
& Ferrous metals and products. 331-32,3398-99 93,300 (0) (D) (D) (0) (D) (D) (D) (Ss) (0) (0) 
Nonferrous metals and products. 333-36 87,700 (0) (D) (D) 112,000 136400 136,800 () (s) (D) (0) 
Fabricated metal products. 34 70500 78,000 (Ss) (S) 411,600 112,900 (S) 76800 62,100 (Ss) (Ss) 
Machinery 35 88,900 93,900 103,800 108400 124500 142,500 (0) (}) (D) 136,400 134,000 
Office, computing, and accounting machines... 957 e700 (0) (0) (0) o oO oOo mo @ (0) ) 
Other machinery, except electrical. 351-56,358-59 84,700 (0) (D) (0) (0) (D) 119200 104,700 115,500 (0) (0) 
Electrical equipment 36 91,100 95,300 100,000 114300 121,700 124,900 120,700 120600 118900 121,600 124,700 
Radio and TV receiving equipment 365 93,400 (0) (D) 105,300 (0) (D) 68,700 111200 106900 92,300 164,600 
Communication equipment 366 92,900 105500 123,300 135,000 143,000 147800 141,300 140500 141,100 140800 140,200 
Giectronic components. 367 75600 66,700 68,600 (S) 100500 114,100 (}) 97,00 (Ss) (S) (Ss) 
Other electrical equipment 361-64,369 98,300 (0) (D) (0) (0) (0) (0) (S) 73,700 (Ss) (s) 
Traneportation equipment 37 NWA WA (D) (0) (0) (D) 170,700 182400 190,700 195,700 204,100 
Motor vehicles and motor vehicles equipmert........ 371 135200 147400 162600 184,700 211,400 223,100 () (0) (0) (0) (0) 
Other tranaportation equipment 373-75,379 111,700 (®) (0 114200 (D0) (D) (s) (s) () (D) ri) 
Aircraft and missiles. 372,376 101,600 128400 148800 143,600 156,000 161,700 140,800 179,400 185900 169,400 205,500 


See explanatory information and SOURCE at end of table. 


Table A-38. Cost per R&D scientist or engineer in R&.D-performing companies, by industry and size of company: 1980-90 


Page 2 of 2 
Distribution by industry SIC code 1980 1981 1962 1983 1984 1985 1986 1987 1968 1989 1°90 
Professional and scientific instruments..................... 38 $89,700 $93,400 (S) (S) $116,900 $122,000 (S) (Ss) (S) (Ss) (s) 
Scientific and mechanical measuring instruments. 381-82 (D) (D) (D) $83,200 (D) (D) (D) (D) (Ss) (S) (Ss) 
Optical, surgical, photographic, and other 
instruments. 383-87 103,800 (D) (D) 141,100 (0) (D) (0) (D) $150,400 (S) (S) 
Other manutacturing industries 1/ 273139 77,400 (D) (0) #98500 (D) (D) (Ss) (D) (D) (D) (D) 
Nonmanufacturing industries 10-11,14-1740- 86400 77200 $84800 682400 84,100 94600 $86,800 $79,100 81,300 (S) (Ss) 
42,4451 53-54, 
56,60 62-63,72- 
73,78 806-07 87 
Distribution by size of company 
[Based on number of employees} 
Lees than 500 2/ 56300 58600 62800 65,700 55,000 S Weo0 74300 00 70000 (‘S) 
500 to 989 3/ WA WA NWA WA 87200 (S) 103,400 101,400 (Ss #500 ‘Ss 
1,000 to 4,990. 68,600 77000 8800 82800 # £96,700 97300 106,400 100500 106800 102600 107,900 
5,000 to 9,999. 71400 93,700 62900 93,400 111000 119300 108400 122600 123,700 108800 123,500 
10,000 to 24,990. 66.200 90900 98500 112900 130,500 124600 122300 142300 135,000 127200 144300 
25,000 or more 105,800 117200 128900 134200 143,000 155,300 154300 163,100 172200 175,700 177,700 


1/ Undll 1984, tobacco products, SIC 21, was included with “other manufacturing industries.” 
2/ Undll 1084, data represent companiss with lees than 1,000 employees. 

¥Y See toctnote #2 

(D) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld dus to imputation of 50 percert or more. 


N/A Not available 

NOTE: The number of ful-time-equivelent R&D sciertists and engineers used to estimate the cost per R&D scientist or engineer is the arlihunetic mean of the manbers 
of R&D scientists and engineers reported for January in two consecutive years. This number is then divided into the total R&D expenditures of the earfler 
years, and the ratio is attributed to the carter year. 


SOURCE: National Science FoundatiowSRS, Reeserch and Development in industry: 1990 


Table A-29. Cost per R&D scientist or engineer, by industry, by size of company: 1990 


Size of company 
[Based on number of employees] Page 1 of 2 
industry SIC code Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
employees employees employees employees employees emptoyees 
Total $144,900 (S) (S) $107,900 $123,500 $144,300 $177,700 
Food, kindred, and tobacco products. 20,21 (D) (Ss) (S) 120,300 121,700 160,700 157,100 
Textiles and apparel. 22,23 (D) (S) (S) 105,000 32,900 (s) (D) 
Lumber, wood products, and furniture 243 (S) {‘S) (S) 128,400 (Ss) 258,000 (D) 
Paper and allied products. 26 (S) (S) (S) 86,700 71,400 129,300 109,200 
Chemicals and allied products. 28 158 300 $65,400 (S) 143,000 142,900 188,500 (Ss) 
industrial chemicals. 28 1-€2,286 (Ss) (Ss) (S) 150,000 152,000 241,500 (s) 
Drugs and medicines. - 263 () (Ss) $180,100 159,300 @ 180,600 t=] 
Other chemicals. 284-85 287-80 (D) 62,800 (Ss) 130,900 95,400 (S) (D) 
Petroleum refining and extraction. 13,29 207,000 43,900 (S) 108,400 273,400 200,400 216,600 
Rubber products. 30 (® (‘Ss (Ss) 116,700 (s) (DB (0) 
Stone, clay, and glass products. 32 (® t=] (S) 51,400 @ 146,500 ( 
@ Primary métais. 33 (DH (s) (S) 118,800 (Ss) 231,400 (Ss) 
N 
Ferrous metais and products. 331-32,3308-00 (® (Ss) (S) 140,800 (S) (0) (oO) 
Nonferrous metals and products. 333-36 (® (S) (Ss) 111,200 (0) (s) @ 
Fabricated metal products. | (Ss) =) (8) 89,100 191,500 86,900 © 
Machinery 3S 134,000 (S) (S) 123,500 141,300 © 118,500 154,100 
Office, computing, and accounting machines............. 367 (0) ‘Ss (s) 107,700 147 900 145,000 151,000 
Other machinery, except electrical. 351-66,358-50 ( (s) (8) 133,900 (Ss) 102,000 ( 
Electrical equipment. 36 124,700 84,100 (s) 90,800 s) 135,700 139,900 
Radio and TV receiving equipment. 365 164,600 (s) (0) (D) @ 0 0 
Communication equipmert 366 140,200 68,100 (S) 70,400 (s) 161,300 132,000 
Electronic components. 367 (Ss) 95,200 (8) 124,200 Ss 122,100 @ 
Other electrical equipment. 361-64,369 (s) (s) (Ss) 76,800 99,200 118,600 @ 
Traneportation equipment 37 204,100 (s) (s) 106,300 107 £00 133,600 211,700 
Motor vehicles and motor vehicles equipmert........... 371 (® @ (8) @2,500 103,200 84,800 @ 
Other tranaportation equipmert. 373-75,370 9] Ss (D) 120,300 @ 75,200 0 
Aircraft and missiles. 372,376 205 500 (Om ( 112,300 120,500 254,600 206,500 


See explanatory information and SOURCE at end of table. 


Table A-39. Cost per R&D scientist or engineer, by industry, by size of company. 1990 


Size of company 
[Based on number of employees] Page 2 af 2 
industry SIC code Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4309 9 989 24,999 more 
empioyess employees =—_: employees employees employees = = employees 
Professional and scientific instruments. 38 t=] (‘s) $108,600 $80.200 $129,500 $98 800 (Ss) 
Scierdific and mechanical measuring instrumerts....... 381-82 (S s (Ss) 53,100 (Ss (DH (oO 
Optical, surgical, photographic, and other 
instruments. 383-87 =) >) 108,100 129,100 153,800 () Ss) 
Other maratacturing industries. 27,3130 (® =) (S) 84,900 (0) 139,400 ie) 
Nonmantacturing industries. 10-11,14-17 40- it] Ss 178,900 112,100 74,700 94,900 SE 
424451 53-54, 
$6,860 62-63 ,72- 
73,78,806-07 87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld dus to bnputation cl 50 percert or more. 


NOTE: The number of tué-tme-equivatent ASD scierdists and engineers used to eaiimate the coat per R&D sciential or 
engineer is the arithmetic mean cf the numbers of R&D scientists and engineers reported for Jarumry in two 
consecutive years. This mamibber is then dhided into the total R&D expenditwes of the earlier years, and the 
raffo is atiriuted to the earlier year. 


SOURCE: National Science Foundation/SRAS, Reeserch and Development in industry: 1990 


Table A-40. Cost per R&D scientist or engineer in companies ranked by size of RAD program: 1960-90 


Companies ranked by size of 
R&D program (based on 

total R&D funds) 1980 1981 1982 1983 1966 1985 
First 4. $126,700 $160,200 $162,800 $185,200 $202,000 $225 B06 
New 4 119,200 138,900 127 600 154,000 167,000 176,200 
Next 12 93,300 107,000 127,500 119,300 127 B00 132,500 
Next 20. 97 400 101,700 104200 117,800 121 200 144,000 
Next 60 90,700 96,400 98,000 118,800 130,400 124,160 
Next 100. 71,400 87 900 98.200 96,300 108,900 122,800 
Next 200. 72,800 79,900 86,900 66,400 97 300 94,100 
Average of above 400 R&D 
performing companies. 96,600 114,400 118,500 125,400 138,000 144,400 


NOTE: The number of tul-time-equvvelent R&D scientists and engineers used to estimate the cost per R&D scientist a 
engineer is the arithmetic mean of the numbers of RAD scientists and engineers reported tor January in two 
consecutive yeers. This number is then divided into the total R&D expenditures of the earlier years, and the 
ratio is attributed to the cartier year. 


SOURCE: National Science FoundatiowSRS, Research and Develapment in industry. 1990 
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Table A-41. Domestic employment of R&D-pertorming companies, by industry, by size of company. 1989-90 


RSs 


#66 


SBE 


2861-62286 
263 
284-85 287-89 


BEER GE °5§ 
S882 YR RB 
S5NB SR KB 
SOEs GI 8 
See a6 ae 


S588 82 85 


gene : 38 


Office, computing, and accounting mactines..... .............. 


“935 8 85% 


6°68 € &°S 


1 


See explanatory information and SOURCE at end of table. 


Table A-41. Domestic employment of R&D-performing companies, by industry, by size of company: 1989-00 
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SIC code 


Total 


41 


Scientific and mechanical measuring instruments... 
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27,3139 
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Nonferrous metais and products. 
See explanatory information and SOURCE at end cf table. 


7/ 


Table A-41. Domestic employment of R&D-performing companies, by industry, by size of company: 1969-90 


industry SIC code 
Less than 
Total 500 
Fabricated metal products. 34 (S) (D) 
Machinery 35 1358 (Ss) 
Office, computing, and accounting machines. 357 508 (S) 
Other machinery, except electrical. 351-56,358-59 761 (S) 
Electrical equipment 36 1,901 (S) 
Radio and TV receiving equipment 365 20 (S) 
equipmert 366 925 39 
Electronic components. 367 42 (S) 
Other electrical equipment. 361-64,369 504 (S) 
Traneportation equipment. 37 2,451 (Ss) 
Motor vehicles and motor vehicles equipmert 371 1,057 (0) 
Other transportation equipment 373-75,379 103 (Ss) 
Aircraft and missiles. 372,376 1291 (D) 
Professional and scientific instruments. 38 565 (S) 
Scientific and mechanical measuring instruments................ 361-82 201 (Ss) 
Optical, surgical, photographic, and other 

363-87 34 (Ss) 
Other manufacturing industries. 273139 397 (0) 
Nonmanutacturing industries. 10-11,14-17,40- Ss) (8) 

42,4461 53-54, 

§6,60,62-63 ,72- 

73,78,806-07 87 


(D) Data have been wiihheld to avoid disclosing operafions of individual companies. 
(S) Data have been withheld dus to mputation of 50 percent or more. 


SOURCE: National Science FoundatiowSRS, Reeserch and Development in industry: 1990 
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Distribution by industry 


Table A-42. R&D scientists and engineers per 1,000 employees in manufacturing companies, by industry and size of company: 1980-90 


S70 N 
“Err 
70S 
~70e 
enee2g 
“"G25 


on ges 


onexzyg 


Te 


Food, tindred.and tobacco products 1/ 


Motor vehicles and motor vehicles equipmert 
Other traneportation equipmert. 


See explanatory information and SOURCE at end of table. 
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Table A-42. R&D scientists and engineers per 1,000 employees in marudacturing companies, by industry and size oi company. 1960-90 


Page 2ai2 
industry and size of company SIC code 1960 «11981 «(1982 19831964 04«=— «1985s 19861987 )40=— 1988 «= 1989 )3=s:« 1990 
Distribution by industry 
Professional and scientific instruments. 38 39 46 (S t=) (Ss) (S) (s) 71 70 76 71 
Scientific and mechanical measuring instrumerts. 361-82 (‘S (Ss) (‘Ss Ss (Ss) (S) (Ss) &s oe 106 106 
Optical, surgical, photographic, and other 
instruments. 363-87 48 47 (S (Ss (s) 70 61 cx] 58 60 
Other marsnacturing industries 1/ 273139 7 7 9 (Ss) (Ss) (S) (‘s) 18 18 16 13 
Distribution by size of company 
(Based on number of employees] 
Less than 500 2/ 3 2 30 uM 42 50 A] se 58 59 55 
500 to 989 3/. WA WA WA WA 21 21 23 27 26 27 28 
1,000 to 4,999 19 21 22 r—) 24 2 R 30 31 30 3 
5,000 to 9,980... 19 18 23 2 19 19 2 2 29 39 3% 
10,000 to 24,980. 20 23 2 2 29 30 3s 2 M 31 3s 
25,000 or more Ke} % 8 42 47 49 56 57 $8 62 (~4 


1/ Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries.“ 
2/ Undill 1984, data represert companies wih ises than 1,000 employees. 

Y See footnote #2 

(S) Data have been withheld dus to inputafion of 50 percent or more. 


WA Not availiable 

NOTE: The number of R&D scientists and engineers per 1,000 employees for 1989 is derived by dividing the arlifunetic meen of sciertists and 
engineers employed in January 1990 and January 1991 by the number of employees in ali activities in March 1990. Similar procedures 
were used for earfer yeers. Nomnanufacturing industries are inchsded in pre- 1963 caicudations. 


SOURCE: National Science FoundationSRS, Research and Develapmert in industry: 1990 


Table A-43. R&D tunds per employee, by size of company. 1980-90 


Size of company 
[Based on mumber of 1980 1981 1982 1983 1964 1985 1986 
employees} 
Total (company, Federal, and other) R&D tunds per employee 
Total. $2,576 $3,010 $3,719 4.163 4578 95,148 $5,153 
Lees than 500 1/ 1418 1634 1,732 2,186 2.767 3,028 5414 
500 to 969 2/. WA WA WA WA 2158 2238 3229 
1,000 to 4,999. 1,326 1596 1,790 2,042 2,480 2.72 3261 
5,000 to 9,998.. 13788 1,668 1283 2,194 2505 2851 224 
10,000 to 24,999. 1748 2.045 2,468 2,966 3,385 3,500 3.334 
25,000 or more 3,504 4,193 5,502 5,785 6,104 7971 6878 
Company and other (except Federal) R&D funds per employee 
Total. $1,764 $2,050 25M B14 $3.095 $8 38 8503 
Lees than 500 1/ 1,176 1333 1381 1,748 2212 2407 4,750 
500 to 989 2/ WA WA WA WA 1,782 1,700 2307 
1,000 to 4,999. 1,108 1311 1503 1,687 2,086 2316 273 
5,000 to 9,990. 1948 1,323 1551 1,613 2.199 2,409 2316 
10,000 to 24,990. 1,414 1675 2.025 2351 2,689 2.760 2687 
25,000 or more 2273 2641 3,436 3,637 3,792 4208 4977 
1/ Und 1984, data represent companise wih ises than 1,000 employees. 
2/ See footnote #1 
WWA Not evelisibte 


NOTE: Averages were derived by dviding total and company R&D tunds for a calendar year by 
emptoymert date for March of that year. 


SOURCE: Natiunal Science FoundatiowSRS, Reeserch and Develapmert in industry. 1900 
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Table A-44. Concentration of total employment in R&D-pertorming 
companies ranked by size of R&D program: 1964-1990 


[Percent] Page tot 
1984 1985 1986 1987 1988 1989 1990 
Companies 

First 4 (1-4) 8% 8% 7% 7% 7% 7% 5% 

Next 4 (5-8) 3 4 4 4 3 3 4 

Next 12 (8-20) 6 7 § 6 6 6 6 

Next 20 (21-40). 9 7 6 6 5 4 5 

Next 60 (41-100) 10 11 9 8 9 10 10 

Next 100 (101-200) 13 12 7 7 8 8 8 

Next 200 (201-400) 15 18 10 9 9 9g 11 

Al others. % % §2 §3 51 


SOURCE: National Science FoundatiowSRS, Research and Development in industry: 1990 
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Section B. Technical Notes 


Introduction 


The Survey of Research and Development in Industry provides 
National estimates of the total expenditures on R&D performed 
within the United States by industrial firms, whether U.S.- or 
foreign-owned. It is a sample survey in which it is intended that 
all R&D-performing companies, including privately held firms, are 
included or represented. All companies that are identified in the 
sample year as annually spending more than $1 million on R&D in the 
United States receive a survey form every year. Information from 
individual companies in the sample is used to develop national 
estimates on an industry-by-industry basis. 


NSF has been sponsoring a survey of industrial R&D since 1953. 
The 1990 Survey of Research and Development in Industry is the 34th 
in the annual series sponsored by NSF and conducted since 1957 by 
Census. NSF’s Division of Science Resources Studies monitors the 
survey. NSF also sponsored two industrial R&D surveys covering the 
1953-56 period that were conducted by the Bureau of Labor 
Statistics (BLS), U.S. Department of Labor. Data obtained in the 
earlier BLS surveys are not directly comparable with Census figures 
for 1957-88 because of methodological and other differences in the 
surveys. 


Respondents receive detailed definitions to help them 
determine which expenses to include or exclude from the R&D data 
they provide. Nevertheless, the statistics presented in this 
report are subject to response and concept errors caused by 
different respondent irmterpretations of the definitions of R&D 
activities and by variations in company accounting procedures. 
Consequently, the data are better indicators of changes in, rather 
than absolute levels of, R&D spending and personnel. Data quality 
has improved substantially since the first industry R&D survey was 
undertaken, mainly because respondents have adopted more accurate 
and sophisticated accounting procedures over the years. 


The survey’s primary focus is on U.S. industry as a performer 
of, rather than as a source of funds for, R&D. Thus, data on 
Federal support of R&D activities performed by industry are 
collected and appear in several tables, but data on industrial 


' National Science Foundation, Science and Engineering in 


American Industry. Final Report on a 1953-54 Survey (NSF 56-16) 
and Science and Engineering in American Industry, 1956 (NSF 59-50) 
(Washington, D.C.: Supt. of Documents, U.S. Government Printing 
Office, 1956 and 1960) 
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funding of R&D undertaken at universities and colleges and other 
nonprofit organizations are not included in the major tables. 


The survey data provide: (1) national estimates of total R&D 
pérformed by industry in the United States; (2) the portion of the 
effort that is financed by U.S. Government funds; and (3) the 
amount financed by the companies themselves or by other non-Federal 
sources such as state and local governments or other industrial 
firms (Chart 1). Also included are data on both the number of 
employees and the number of R&D-performing scientists and engineers 
at the firm, as well as on the domestic net sales for the company, 
and on the total funds for R&D financed by the domestic firm but 
performed outside the United States. A complete list of tables 
developed from the survey data is presented in Section A, and 
copies of the 1990 survey form and other survey documents are 
printed in Section D. 


The scope of the survey has been expanded and refined over the 
years in response to an increasing policy need for more detailed 
information on the Nation’s R&D effort. For example, questions on 
energy R&D were added in the early seventies, following the first 
Oil-shortage crisis. On the other hand, the frequency of 
collection of certain data items has been reduced in an attempt to 
alleviate some of the respondent burden that has been placed on 
industry from all sources in recent years. The detailed 
questionnaire is now mailed only in odd-numbered years; abbreviated 
survey forms containing only the most crucial data elements are 
sent to respondents in the intervening, even-numbered years. The 
shortened survey form was used for the first time to collect 
industrial R&D data for 1978. Both long and short survey forms are 
called RD-1. This report provides data collected from the short 
form that covers 1990 data. 


Questions appearing only biennially, on the long form, request 
detail on such areas as the following: R&D, by product field; 
company expenditures for R&D projects that were contracted to 
outside organizations, rather than performed in-house; Federal R&D 
support to the firm, by contracting agency; R&D expenditures by 
geographic area; and some detailed data on energy and pollution- 
abatement R&D activities. 


? Data on industry funding of R&D performed at universities 


and colleges are collected in the annual Survey of Scientific and 
Engineering Expenditures at Universities and Colleges. More 
information about this survey is available from the Science and 
Engineering Activities Program of NSF’s Division of Science 
Resources Studies, (703) 306-1772. 
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Billions of dollars 


Chart 1. Industrial R&D performance, by source of funds 


120 


100 [-| Company (and other 


Constart 1987 dollars 


(est.) 


Survey Methodo logy’ 
Overview 


Data in this survey are based on a sample of industrial firms, 
selected approximately every five years (e.g., 1976, 1981, 1987). 
In intervening years, only a subset of the sample, or panel, 
receives annual survey forms (for a complete discussion, see The 
Annual Panel), and Census makes estimates for the changes in R&D 
for the firms not canvassed annually. The sampling unit for this 
survey is the enterprise, or company, defined as a business 
organization consisting of one or more establishments under common 
ownership or control. The 1990 data in this publication are based 
on responses from a panel derived from the sample selected and 
first used for survey year 1987 (Table B-1). [The previous sample 
was selected for the 1981 survey and the panel was used in 
subsequent annual surveys until 1987.) 


The sampling frame from which the sample was drawn includes 
companies in all manufacturing industries and, on the basis of 
earlier samples, a select number of nonmanufacturing industries 
known to conduct R&D. 


The Standard Statistical Establishment List (SSEL), a Census 
compilation that contains information on 3.5 to 4 million 
establishments, was the universe frame used to select the 1987 
sampling frame. Where nécessary for multi-establishment companies, 
Census summed establishment-level data to the company level, and 
then assigned a single Standard Industrial Classification (SIC) 
code to that firm--the SIC code of the establishment(s) having the 
highest dollar-value of payroll.‘ 


The weight given to an individual company is, in general, the 
inverse of the probability that the company would have been 
selected for inclusion in the sample. Certainty companies (for a 
detailed discussion, see Frame Creation) have a weight of 1.00. 
The company weight is retained both in the sampling year and in the 
years between samples. To minimize respondent burden, only the 
panel subset of the sample is canvassed between sample years. Most 
small firms are not re-contacted, but, in each succeeding year, 
Census estimates the data for each non-canvassed firm, based on the 


* The information presented in this section was provided by 


the Industry Division of the Bureau of the Census, the collecting 
and compiling agent for the National Science Foundation. 


* Executive Office of the President, Office of Management and 
Budget, Standard Industrial Classification Manual, 1972 
(Washington, DC, Supt. of Documents, U.S. Government Printing 
Office). 
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changes in the initial value of the R&D reported by the firm, and 
the average growth rate for the firm’s industry. 


Frame Creation 


In selecting a sample frame from which to draw a sample of 
R&D-performing industries, NSF staff, given a finite budget for 
sample selection, make certain assumptions about industries to 
maximize sampling efficiency. That is, they apply a_priori 
knowledge of industrial R&D activity to eliminate some industries 
from the possibility of selection by the initial SSEL sort and to 
designate other companies for sampling with 100 percent certainty. 
In addition, NSF staff made several innovations for the sample 
drawn iz 1987 to improve its quality. 


As in previous sample years, all companies that had been on 
the previous panel received a survey form. In addition, Census 
staff reviewed lists of R&D contractors published by the Department 
of Defense (DOD) and the National Aeronautics and Space 
Administration (NASA) to ensure that all their large industrial 
R&D-performing contractors were included in the sample with 
certainty. 


From the outset, in the latest sample selection, the major 
goal was to eliminate from the sampling frame, to the greatest 
extent possible, companies unlikely to have R&D programs. This was 
done to minimize the number of companies chosen for the sample 
which had no R&D activity. To accomplish this objective, two steps 
were taken: 


1. NSF staff narrowed the list of nonmanufacturing industries 
considered in-scope, by eliminating those likely to engage in 
little or no R&D activity. Thus, companies in the eliminated 
nonmanufacturing industries had no chance of being selected. This 
gave companies in the manufacturing industries and the remaining 
nonmanufacturing industries a greater probability of selection than 
they had in the past. 


2. Companies below a certain employment size level--even in 
some in-scope industries--were eliminated from the universe frame. 
An assumption was made that, in some industries, companies with 
only a small number of employees are unlikely to engage in R&D 
activity. NSF staff provided an employment cutoff for each 
industry group. Generally, the cutoff in the selected industries 
was 250 employees, but hospitals were given an employment cutoff of 
1,000 employees. Those companies with smaller employment levels 
were eliminated from the frame. 


Further, all companies with more than 500 employees in the in- 
scope industries, except for hospitals that had a cutoff of 1,000 
employees, were sampled with certainty. 
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To improve coverage of R&D-performing companies, NSF staff in 
1987 provided to Census the names of firms, identified through 
media reports or other sources as R&D performers, that were to be 
included in the sample with certainty. Most of these companies, 
because they met other established criteria, would have received 
questionnaires anyway, but a few were added to the sample by this 
effort. 


All certainty companies--those on lists provided by NSF staff, 
on lists of DOD and NASA contractors, companies with more than 500 
employees, and previous panel members--are self-representing, i.e., 
they have sampling weights of unity. 


Based on: (1) SIC code, (2) total employment cutoffs, (3) 
inclusion on an NSF, DOD, or NASA list, or (4) previous panel 
membership, approximately 154,000 companies were identified as in- 
scope of the survey and, therefore, included in the sampling frame. 
The new efforts to improve targeted coverage resulted in a sharp 
reduction in the size of the total in-scope universe from about 
450,000 companies in 1981. 


It is likely that a small number of companies actually engaged 
in R&D activity was omitted from the sampling frame as a result of 
these first-time sample selection operations. It was agreed, 
however, that the benefit from the new operations--greater sampling 
efficiency, resultin” in improved national estimates of industrial 
R&D expenditures and employment--far outweighed the cost of the 
loss of a few companies that may have been eliminated from the in- 


scope sampling frame. 
Probability Proportionate to Size 


As with most types of economic surveys, the sample selection 
process for the industrial R&D survey used probabilities 
proportionate to size. That is, large companies have a 
proportionately higher probability of selection than do small 

es, where large or small is measured relative to the 
statistic being estimated. 


For the R&D survey, it would have been ideal if size could be 
determined by the amount of a company’s R&D expenditures. 
Unfortunately, except for the companies that were in the current 
panel, it was impossible for Census to know the R&D expenditure 
values for firms in the universe frame. One logical solution was 
to estimate each company’s R&D expenditures and base the 
probability of selection on the estimated values. This strategy 
had been employed in the 1981 sampling operation. 


Clearly, this strategy has weaknesses. Even with the reduced 
number of in-scope industries in the sampling frame, many companies 
chosen for the fran may not have engaged in any R&D activity. 
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Nevertheless, the procedure used to estimate the size of companies 
was forced to treat all companies as if they did, in fact, perform 
R&D. 


Census estimated the size of each company’s R&D expenditures 
by using a relationship linking the size of its employment to its 
amount of R&D expenditures. [Since company employment was known 
for the universe, it was possible to use this relationship to 
estimate R&D expenditures values for all companies in che frame. 
Census derived this relationship for each -SIC classification 
category, using data collected in the then most recent (1985) R&D 
survey]. Rather than treating all companies equally, the larger 
the number of employees in a company, the higher the probability of 
selection for inclusion in the sample. It was deemed reasonable to 
assume that large companies were more likely to have R&D programs 
than were small companies. 


One further adjustment was introduced to the sample selection 
process. This was based on the assumption that multi-establishment 
companies would, on average, be expected to perform more R&D than 
single-establishment companies of the same size and in the same 
industry. The 1985 panel data were used to develop this adjustment 
factor. It should be noted that, for companies which were in the 
previous panel, the actual reported R&D activity was used and the 
data were not adjusted. 


Sample Allocation and Relative Standard Error Constraints 


The sampling program utilized for this operation allowed 
parameters to be assigned permitting the sample to be allocated 
across various levels, or strata, that correspond to industry 
groupings. This procedure permitted a desired sample size, or a 
desired sampling error, to be achieved for each stratum. Estimated 
errors of total R&D estimates for these strata were not to exceed 
certain levels. Since the amount of funds provided by NSF 
determined the size of the sample to be drawn, the only constraint 
in achieving these results was that the total sample size across 
all the strata could not exceed 12,000-13,000 companies. NSF staff 
provided relative rankings for each industry group--high, medium, 
or low--to determine the precision of the estimate. An actual 
translation to what high, medium, or low meant, specifically, could 
not be determined until Census staff arbitrarily investigated 
several sampling error levels, computed the sample size that these 
levels implied, and applied the constraint of the total sample size 
of 13,000. The result: of this investigation led to the following 
criteria for the target sampling error of estimate of funds for R&D 
performance: 


a. High precision: sampling error not to exceed 2 
percent 
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b. Medium precision: sampling error not to exceed 5 
percent 


c. Low precision: sampling error not to exceed 10 
percent 


Based on the desired precision, these criteria suggested a 
total sample size of approximately 13,500. This number was not 
excessively beyond the stated limit of 13,000, so this was the 
sample size parameter chosen for the selection process. 


One limitation should be noted. Sampling errors were 
controlled by using a universe total that, in large part, was 
improvised; that is, and as previously noted, Census assigned an 
R&D value to every company in the frame, even though many of these 
companies may not actually have had R&D expenditures. The value 
assigned was imputed for the great majority of companies in the 
frame, and, as a consequence, the estimated universe and the 
distribution of individual company values did not necessarily 
reflect reality. Estimates of sampling variability were 
nevertheless based on this distribution. The presumption was--and 
this had been confirmed in the previous sample selection--that 
actual variation in the sample design would be less than that 
estimated, because many of the sampled companies have true R&D 
values of zero, not the widely varying values that were imputed 
using total employment as a predictor of R&D. Thus, the 2 percent, 
5 percent, and 10 percent error levels described earlier are 
conservative. [See Table B-2 for a complete list of the actual 
standard errors in the 1990 survey.] 


The particular sample selected is one of a large number of the 
same type and size that, by chance, might have been selected. 
Estimates from each of the different samples would differ somewhat 
from each other and from the results of a complete canvass 
conducted under essentially the same conditions as the survey. 


In addition to sampling error, the estimates are subject to 
nonsampling error that would also occur if a complete canvass were 
to be conducted under the same conditions. 


Sample Selection 


The sample selection program was run with a specified sample 
size (expected) of 13,500 and with other parameters set to ensure 
compliance with the relative standard error constraints. An actual 
sample of 13,917 was selected. The actual sample size differs from 
the specified for two reasons: 


First, the program used independent sampling. Each company 
had an independent chance of selection, based on its assigned 
probability; the selection, or nonselection, of a company was 
completely independent of the selection of any other company. 
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Table 8-2. Standard error of estimate 


of funds tor R&D performance for all 


(percentage) company 
size-groups and for companies with lewer than 1,000 empluyees, by industry: 1990 


Standard 
industry SIC code error 1/ 
Total. 0.8 
Food, kindred, and tobacco products. 20,21 0.0 
Texties and apparel. 22.23 82 
Lumber, wood products, and furniture 24,25 0.6 
Paper and allied 2 46 
Chemicals and products. 28 3.2 
industrial chemicals. 281-62,286 0.6 
Drugs and medicines. 263 0.8 
Other chemicals. 284-85 287-89 15.6 
Petroleum refining and extraction 13,29 02 
Rubber 30 1.9 
Stone, clay, and glass products. K 4 0.8 
33 1.3 
Ferrous metals and products 331-32,3308-00 41 
Nonferrous metals and products. 333-36 0.4 
Fabricated metal products. Ke 5.6 
Machinery 36 3.0 
Office, computing, and accounting machines 367 3.6 
Other machinery, except electrical 361-56,358-60 3.6 
Electrical equipment. K ] 1.9 
Radio and TV receiving equipment. 365 7.4 
equpment 366 26 
Electronic 367 43 
Other equipment 361 -64,360 22 
Transportation equipment... 37 0.1 
Motor vehicles and motor vehicles equipment 371 0.4 
Other tranaportation equipment 373-75,379 1.6 
Aircraft and missiles. 2 0.0 
Professional and scientific instruments. 38 12 
Scientific and mechanical 361-82 22 
Optical, surgical, photographic, and other 
363-87 1.4 
Other manulacturing industries 27 31,30 18 
Nonmanutacturing industries 10-11,14-17,40- 4.1 
42,4461 : 
56,60,62-63,72- 
73,76 ,808-07 67 
1/ A description of the standard error of estimate is in Section B under “Survey Methodology.” 
The percentage (or relative) standard errors in this table may be converted to standard errors of estimate 
by muttiplying the shown by the associated estimates. For example, the relative standard error 
of estimate for R&D for ali company size groups in the chemicals industry 28) is shown es 
3.2 percent, and the associated total R&D estimate for this industry is shown as $1 million in Table A-3, 


“Total (company and Federal) funds tor 
The standard error of estimate, then, is 032 times 12,565 or 402.8. 


SOURCE: National Science Foundation/SRS, Research and Development in industry: 1900 


R&D performance by industry and size of company: 1960-90." 


In independent sampling, sample size is, itself, a random 
variable. Theoretically, a sample of size zero or a sample the 
size of the entire universe is possible, but the probabilities of 
these extremes are so small that these are nearly impossible 
situations. The actual sample size is usually quite close to the 
specified size. If there is too much deviation, the program is 
simply executed again. 


Second, a minimum probability rule was imposed. As noted 
earlier, the sampling program assigns probabilities proportionate 
to size (where size in this case is the imputed R&D value assigned 
each company). Selected companies that have R&D programs vastly 
larger than their assigned values can have adverse effects on the 
estimates, once the data are collected. To lessen these effects, 
the maximum weight a company can assume was arbitrarily controlled 
by specifying that the probability of selection cannot be less than 
a certain value. If the probability, based on its size, is less 
than this minimum value, then it is set equal to this value. The 
consequence of raising these original probabilities to the minimum 
probability is to raise the expected sample size. It is likely 
that most of the difference between the specified sample size and 
the actual sample size is due to this rule. 


The Annual Panel 


The panel is a group of companies that receive a survey 
questionnaire, Form RD-1,' annually. The following is a description 
of how the present panel was formed from the new sample in 1987. 


The basic tool for the survey is Form RD-1, which is used to 
collect detailed R&D information. The 1,095 companies that were in 
the old panel and had received a 1986 RD-1 form received an RD-1 
form for 1987. The remaining certainty companies (6,903) and 
noncertainty companies (5,919) in the new sample received an RD-1A 
survey form for 1987. Form RD-1A is an abbreviated version of RD-1 
and is, generally, mailed to companies only in the year in which a 
new sample is drawn. The purpose is to canvass smaller R&D 
performers but to impose a minimum of reporting burden on then. 


Of the 13,917 companies that received a form in 1987, 3,648 
respondents reported that their companies were R&D performers or 
were identified as R&D performers based on information from other 
sources. The 3,648 companies were ranked by total R&D funds (both 
Federal and company and other) within each SIC code. All companies 
with over $1 million in total R&D expenditures were placed on the 
RD-1 panel. In some industries Census added to the panel companies 
with less than $1 million in R&D expenditures, in an attempt to 
ensure 95 percent coverage of the R&D total for each industry. 
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The result of this process was an increase of panel size from 
1,095 companies based on the previous sample to 1,742 companies 
based on the sample drawn in 1987. All companies selected for the 
panel will receive the RD-1 questionnaire annually, until the next 
sample is drawn. The other companies will not receive another 
questionnaire; their R&D data will be estimated, in subsequent 
years, by Census staff, using their 1987 reports as a base. 


Followup for Survey Nonresponse 


The 1990 survey questionnaires were mailed in March 1991, and 
recipients were asked to respond within 60 days. Thirty days 
later, letters were mailed to all survey recipients, reminding them 
that their completed questionnaire was due within the next 30 days. 
At 60 days, an initial set of followup letters was sent to all 
nonresponding firms. Two additional followup mailings were made to 
nersistent nonrespondents, at 90 and 120 days. The 90-day followup 
mailing included a replacement questionnaire. 


The followup strategy and materials used for the 1990 survey 
cycle differed from that used in earlier years in three ways: (1) 
the introduction of the 30-day reminder letter; (2) the elimination 
of Form MA-121, which had been used, previously, to request only 
the mandatory data items from persistent nonrespondents; and (3) 
letters were sent in packaged pairs, one from NSF and one from 
Census. 


In addition to the followup mailings, telephone followup was 
used to encourage response among those nonresponding firms ranked 
among the 200 largest R&D performers, based on 1989 expenditures. 
Telephone followup was also used for these firms during the initial 
data edit phase of survey operations. 


Imputation for Item Nonresponse 


Even when forms are returned, they are often incomplete. Many 
firms choose to return the survey forms with one or more items 
blank, for varying reasons--for instance, the internal accounting 
procedures of the firm may not allow it to quantify R&D by, say, 
pollution-abatement expenditures. In addition, some firms, as a 
matter of policy, refuse to answer any voluntary questions. Four 
data items on the RD-1 questionnaire (total R&D expenditures, 
Federal R&D funds, net sales, and total employment), however, are 
included in Census’ mandatory statistical program. The response 
rate for these mandatory items was significantly higher than for 
the other items on the survey. 


When respondents do not provide the requested information, 
Census estimates the missing data for each firm, using an 
imputation algorithm. In general, the imputation algorithms 
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employed by Census compute values for missing items by applying the 
average percentage change for the target item in the nonresponding 
firm’s industry to the item’s prior year value for that firn, 
reported or imputed. This approach, with minor variation, is used 
for most items on the survey forn. Note that all items for 
nonpanel firms--that is, firms that are surveyed in the sample 
year, but, which because of size, are not surveyed again until a 
new sample is selected--are estimated in the nonsample years, using 
these imputation processes. 


Table B-3 contains imputation rates for the principal survey 
items. For a detailed discussion of the problems stemming from 
ates menpenpenss. see the Technical Report, Eatimating Basic_and 


and veveiopmen ‘ naus t x 


of Survey Procedures, NSF 90-322. 


There are two survey items that do not use this general 
imputation methodology: (1) geographic distribution of R&D 
expenditures, and (2) R&D expenditures distributed by basic 
research, applied research, and development (character-of-work). 


The imputation method for computing estimates of the 
geographic distribution of R&D expenditures was revised in 1989 to 
include the use of secondary source information as well as focused 
telephone followup. The secondary source used is the Directory of 

, R.R. Bowker, New York, which 
lists the locations of R&D laboratories for over 6,700 firms in the 
U.S. R&D expenditures for nonresponding firms listed in this 
directory as having laboratories in only a single State were 
assigned to that State. The remaining nonresponding firms were 
contacted by telephone and asked to distribute their reported R&D 
expenditures; most were able to provide this information. This 
modified approach is used only for nonresponding firms ranked among 
the 200 largest R&D performers. The imputation rates listed in 
Table B-3 reflect gains made using this method. 


The imputation procedure used for the basic research, applied 
research, and development expenditure estimates was revised in 1987 
for use with 1986 and later data and also differs from the general 
imputation approach. 


Response to character-of-work items has been declining in 
recent years and, as a result, their imputation rates have been 
increasing. The general imputation procedure became increasingly 
dependent upon information that had been imputed in prior years, 
thereby distancing current-year distribution estimates from the 
time at which they were reported. In addition, to reduce the 
reporting burden of this survey, smaller, nonpanel firms in the 
sample have never been asked to disaggregate their R&D expenditures 
into character:of-work categories; consequently, imputation is 
required for all such firms. 
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Table 8-3. tmputation rates for selected items on the research and development survey, by Industry. 1990 


[Percent] Page 1 of 2 
industry SIC code Rad Total R&D Poiuton 
Net Total scrontists/ Energy abatement Foreign 
sales employment engineers Total Company Federal RaD Rad Rad 
Total. 28.6 37.1 39.6 7.1 14.1 21 19 34 65 
Food, kindred, and tobacco products... 20,21 4a e 502 50.0 178 264 0.0 0.0 146 23.3 
Textiles and apparel. 223 56.0 60.8 743 432 45 0.0 0.0 0.0 0.0 
Lumber, wood products, and turniture...... 4B 472 47 719 19.5 2.1 - 975 0.0 0.0 
Paper and alied products. a 215 275 50.5 146 20.1 - 19 15 22 
Chemicals and allied products... - 2a 12.1 184 418 9.4 20.1 87 46 08 142 
industrial chemicals .. 281-62 286 34 39 57.4 14 19 73 46 $25 52 
Drugs and medicines. 283 112 125 3.7 72 30.1 36.1 0.0 629 14.0 
Other chemicals. 284-85, 287-89 254 41.1 x9 28.0 286 0.0 0.0 0.0 236 
Petroleum refining and extraction... 13,29 95 80 23.7 0.4 36 69.8 22 09 86 
Rubber K 35.4 573 732 16.9 19.7 6.0 0.0 4.0 0.9 
Stone, Gay, and glass products... 2 23.7 223 18.4 3.0 36 0.0 0.0 23 5.9 
Primary metals 3 303 30.1 46 19.7 23 40 07 16.6 72 
a Ferrous metals and products... 331-32,3388-99 29.7 438 70.0 98 34 246 0.0 0.0 0.0 
Nonferrous metals and products... 33336 31.1 M3 61.0 239 318 26 81 21.0 72 
Fabricatsd metal products x 605 639 59.7 17.0 323 0.4 19 0.0 0.0 
Machinery K -} 222 270 227 82 10.1 03 19.3 9.0 08 
Office, computing, and accounting 
357 67 94 176 5.0 64 0.0 - - 03 
Other machinery, except electrical... 351-56,358-59 1 08 40.1 212 9 23 19.3 9.0 44 
Electical equipment. % 183 168 45.9 49 98 23 231 61 74 
Radio and TV receiving equipment... 385 498 a - a Y 17.1 221 221 - - - 0.0 
Communication equipment. 386 72 59 378 17 34 0.1 5.1 162 3.0 
Bectronic components. 367 178 24 825 7A 11.4 164 90.7 6.0 as 
Other electrical equipment. 361-64 360 23.9 27 59.6 07 a6 0.1 28 0.0 233 
Tranaportation equipment. 37 60 65 213 0.4 17 0.1 17.1 57.1 03 
Motor vehicies and motor vehicies 
equipment. 371 89 114 38.0 os 16 m4 6.1 0.3 
Otver vanaportation equipment... 373-75, 379 20.1 170 m4 53 67 0.0 0.0 0.0 0.0 
Ancrafi and missles. 372376 13 17 126 0.1 15 0.1 149 86 0.0 


See explanatory information and SOURCE at end of table. 
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Table B-3. imputaiion rates tor selected fems on the research and development survey, by mdusty 1990 


[Percent] Page 2 of 2 
industry SIC code R&D Total R&D Polution 
Net Tol scientists Energy abatement Foresgn 
sales employment enginees Total Company Federal R&D RaD R&D 
Professional and scientific instruments. 3 179 222 774 9.1 12.1 $8 26.1 0.0 125 
Scientiic and mechanical measunng 
instruments 381-82 239 316 72 124 18.1 99.7 19.8 0.0 16 
Opecal, surgical, photographic, and 
other instuments . 383-67 156 172 777 74 90 0.0 755 0.0 13.0 
Other mam@achsing nasties... 21273138 39.4 414 69.0 218 233 0.0 42 213 135 
Nonmmanuiacturing industies..... 10-11,14-17 40- 502 637 546 37 36.7 173 30.9 542 275 
42.4451 53S, 
56 6062-63 72- 
73,76,206-07 87 
- Re wesents no basis for mputation 


SOURCE: National Science FoundafiowSRS, Research and Development in inhaty 1990 


Wo 
a ——C—i“(i(CstsSsSsCSCCiCC(‘( ;COOwCOCt#COCONONONONO(iwtCOCOCCtititi‘(‘(‘aé’..UUUUddd——eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Because of the increasing dependence on imputed data, NSF 
chose not to publish estimates of industrial basic research, 
applied research, and development in this report, beginning in 
1986. 


In 1987, Census revised its approach for imputing character- 
of-work estimates. The revised method calculates the character-of- 
work distribution fcr a nonresponding firm only if that firm 
reported a distribution within a 5-year time period, extending from 
2 years before to 2 years after the year requiring imputation. 
Imputation for a given year is initially performed in the year the 
data are collected and is based on a character-of-work distribution 
reported in either of the 2 previous years, if any. It is again 
performed using new data collected in the next 2 years. Thus, 
character-of-work estimates are revised as newly reported 
information becomes available and are not final for 2 years 
following their initial publication. This revised imputation 
procedure was first used for the 1986 estimates. 


If reported data are not available for a firm, Census does not 
impute a character-of-work distribution for that firm. As a 
consequence of this restriction, only approximately 70 percent of 
the total estimated R&D expenditures were distributed across these 
categories in the 1986 Census estimates. Those expenditures not 
meeting the requirements of the new imputation methodology were 
placed in the newly created "Not distributed" category. 


Tables B-4 through B-6 show the current character-of-work 
estimates provided by Census along with the "Not distributed" 
component for 1988, 1989, and 1990. 


NSF’s objective in this survey is to provide estimates for the 
entire population of firms performing R&D in the U.S. As the 
revised Census imputation procedure no longer produces’ such 
estimates (because of the "Not distributed" component) this 
objective is no longer being met for character-of-work estimates. 
NSF sought alternative methods. 


A separate NSF Technical Report, Estimating Basic and Applied 


: , NSF 90-322, presents character-of-work estimates 
for 1986, 1987, and 1988 and examines several alternative 
approaches to apportioning the "Not distributed" data to the basic 
research, applied research, and development categories. The tables 
in the report illustrate how estimated figures for basic research, 
applied research, and development can vary, depending on 
assumptions made about the R&D expenditures that are not 
distributed by Census. Explanations of the assumptions underlying 
different estimates are provided, along with an overview of the 
Survey of Industrial Research and Deveiopment and an explanation of 
some general problems of missing information. 


97 


Table B-4. Funds distributed for oasic research, applied research, and development, by industry and size of company, by source of funds: 1988 


See explanatory information and SOURCE at end of table. 


373-75,379 
372,376 


SY 


Total 

Total Federal Company 
$97,889 $32,117 
(D) (D) 
(D) (D) 
(D) (D) 
(D) (D) 
10,772 199 
3,959 196 
4,74 3 
2,067 0 
1944 21 
(D) (0) 
(D) (D) 
663 21 
258 1 
405 20 
142 
(0) (D) 
(D) (D) 
2,719 98 
16242 5,181 
139 0 
16,296 4621 
4,607 539 
1200 21 
36338 22,176 
o {0) 
25,900 1947) 


{Doltars in mitrons] 


Basic 


Total Federal Company 
$2,835 $668 $2227 
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Page 1af3 
Distributed funds 

Applied Developmert 
Total Federal Company Total Federal Company 
$14.780 $3,354 $11,426 $53,303 $20217 $33,086 
(D) 0 (D) (D) (D) 558 
(D) 0 (D) (D) (D) 92 
35 0 35 (D) (D) 57 
(D) (D) 143 226 0 226 
3,000 106 2894 4,100 78 4022 
(D) (0) 123 (D) (}) 1,428 
(D) (D) 1245 (D) (D}) 1,480 
626 0 626 1,114 Oo 1,114 
~ © 686 604 6 so 
(D) (D) 45 (D) (D) 155 
(D) (D) (Ss) 210 0 210 
(D) (D) 161 (D) (D) 237 
(D) (D) 71 (0) (D) 71 

(D) (D) 90 (D) (D) 
(D) (0) 8s (D) (D) 248 
(D) (0) 1682 (D) (0D) 6023 
(D) oO 139 (D) (0) 6,706 
(D) (D) 299 (D) (}) 1,315 
2,767 2144 9275 3431 5Sp44 

0 0 
3 6 2m 6 8B 
1,466 (0) (D) (D) (}) 1,415 
114 0 114 465 10 455 
2854 1531 1323 23277 14592 6685 
of 8 8 oe Oe 
2262 ar 825 16971 13282 3,680 
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Table B-4. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1988 


Distribution by industry SIC code Total 
Professional and scientific instruments..................... 38 460995426 
Scientific and mechanical instruments 381-82 1,734 
Optical, surgical, photographic, and other 

383-87 3,692 
Other manufacturing industries. - 27,3139 (D) 
Nonmanufacturing indusines. ... 10-11,14-17,40- 8,113 
42,4451 53-54 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company 
jo< sed on number of 
Less than 500 (S) 
500 to 999 1,656 
1,000 to 4,999 7,598 
5,000 to 9,999. 5.236 
10,000 to 24,999 - 11,473 
25,000 or more 646,77 
Distribution by industry SIC code 
Total 
Food, kindred, and tobacco products. 2021 
Texties and apparel. 2223 
Lumber, wood products, and furniture 2425 
Paper and allied products. 26 
Chemicals and allied products. 28 
industrial chemicais. 281-€2,286 
Drugs and medicines. 283 
Other chemicals 284-85 287-89 
Petroleum refining and extraction. 13.29 
Rubber 30 
Ferrous metais and products 331-32,3388-99 
Nonferrous metals and products. 333-36 


[Dollars in millions} 
Total Basic Applied 
Federal Company Total Federal Company Total Federal Company 
$120 $5,306 (D) (D) $221 (D) (D) $547 
(S) 1,710 35 0 35 (D) (D) 62 
96 3,596 (D) (D) 186 (D) (D) 485 
(D) 383 (S) 0 (S) 44 0 44 
2.753 5,360 685 429 1,473 589 884 
863 454 (S) 319 1,172 242 930 
139 1,517 (D) (D) (S) (D) (D) 245 
1,757 6,441 378 51 327 1,143 156 987 
914 4,322 (D) (D) 206 (D) (D) 977 
1805 . 9,668 (D) (D) (S) (D) (D0) 2,684 
27239 37,438 1,337 475 962 8259 2,656 5,603 
Percert of Total 
Not Distributed Not Distributed 
Total Federal Company Total Federal Company 
$26,911 $7878 $19,033 275% 245% 289% 
272 0 272 (D) 00% 228% 
(D) (D) 9 (0) @O 471% 
47 0 47 (D) 00%  W.1% 
264 0 264 (D) 00% 398% 
3,124 3 3,121 29.0% 15% 295% 
1,112 1 1,111 28.1% 05% 295% 
1,714 2 1,712 3.1% C7 36.1% 
298 0 298 14.4% 00% 144% 
597 11 586 30.7% 524% 205% 
415 0 415 ( 00% 654% 
68 0 68 (D0) 00% 82% 
156 1 155 235% 48% 241% 
113 0 113 43.8% 0o% 440% 
43 1 42 10.6% 50% 109% 


Page 2 of 3 

Develapment 
Total Federal Company 
$1,734 $80 $1,654 
(D) (D) 278 
(D) (D) 1,376 
229 0 229 
3,200 971 2229 
2,688 127 2561 
962 35 927 
2876 (S) 2270 
2,918 (S) 2,348 
5,490 1,058 4432 
38,369 17821 20548 
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Table 8-4. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1988 


[Do&ars in milions] 
Percent of Total 
Net Distributed Not Distributed 

Distribution by industry SIC code Total Federal Company Total Federal Company 
Fabricated metal products. “ $373 34g $325 450% 338% 473% 
y 35 2,152 76 482,062 (D) (}) 174% 
Office, computing, and accounting machines.......... 357 1,126 0 1,126 (D) 00% 120% 
Other machinery, except «Aectrical. 351-56,356-59 1,026 70 956 37.7% T14% =%5% 
Electrical equipmerit. % 3.770 1,106 2664 232% 213% 24.1% 
Radio and TV receiving equipment 365 127 0 127 91.4% 00% 914% 
366 1,722 a4 768 16.7% 202% 139% 
Electronic 367 1,381 161 1220 00% 29% WDM 
Other electrical equipmert.. 361-64, 360 540 11 S0% 524% “GM 
Tranaportation equipment. 37 9856 52856 400 271% 264% 282% 
Motor vehicles and motor vehicles equipment... 371 3,159 773 ( () 320.7% 
Other traneportation equipment. 373-75,379 306 122 184 (D) 40.7% 
Aircraft and missies. 372376 6,391 4,961 1,430 47% 230% 2.7% 
Professional and scientific instruments..................... 38 2,898 4 8€=6—62 884 53.4% 117% 544% 
Scientific and mechanical 381-82 1,340 5 1335 773% 208% 78.1% 

Optical, surgical, photographic, and other 
363-87 1558 9 1549 422% 94% 43.1% 
Other manufacturing industries. 27,31,39 (D) (0) 63 () (}) 164% 
Nonmanufacturing industries. 10-11,14-17,40- 2,75 764 «8=—: 11,991 40% 278% 37.1% 

42,4451 53-54, 
73,78,806-07 87 
Distribution by size of company 
[Based on number of 

Lees than 500 . 223% 38 862576 05% 03% 402% 
500 to 989 363 7 204 219% S6E8% 187% 
1,000 to 4,980 3,201 44 =. 2 857 422.1% 27% 44% 
5,000 to 9,960 1,083 302 791 22% 330% 183% 
10,000 to 24,999. 2,607 S07) 3 3=—s_ 2,100 27% 21% 21.7% 
25.000 or more 6712 6287 10325 38% 23.1% 276% 


(D) Data have been withheld to avoid disclosing aperations of individual companies. 
(S) Date have been withheld dus to imputation of more than 50 percent. 


NOTE: Gente een bee are that fraction of total R&D funds for which there was a reported basis for dstribution—they DO NOT 
represent universe estimates. The EF cts sun Gans tocster cahtan on enna 


SOURCE: National Science Foundation/SP’ 5, Ressarch and Development in industry: 1990 
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Table 6-5. Funds distributed for basic research, applied research, and development, by industry and size class, by source of funds: 1960 


[Ooftars in malbons| 
Percert of Total 
Not Ostributed Not Outrbuted 
Osstribumion by industry SX code Total Federal Company Total Federl Campany 
rabricated metal products. 3a bX <] $s6é $3227 7 “2 @2% 
3s 2.103 119 1 984 “4%e—CUCtNOTKOC TS! 
Computing, and macines.._.__. 357 1206 37 1,168 oO @o wen 
Other machinery, except 351-56,358-59 ag7 &2 615 oO Go wz 
Gecnical equpmert. % 3,921 1231 2.680 3am BM 2.1% 
Radio and TV receiving equipmert_. 35 71 7 asK oi. SK 
Communication equipmert 366 1814 1043 771 72% 2m 132% 
Gectrore: components. 367 1489 1328 it] Go we 
Other electrical equipmert_ 36) & 368 S47 27 S20 oO Go er 
Tranaportation equapmert_ 37 om53 «661170 637% am Bi MRK 
Motor vehicles and motor vehicles equipment... 371 3.491 7 2663 oO ° Da 
Other trarag-ortation equapmerd_ 373-5379 z= s2 iT <4 oO 516% 
Awcraft and wéssies. 372 376 612% S267 66: +. ae.) Se, 8 
Professional and ecieriilic instnamerts. 38 $3,007 $si2 2906 24% wei Size 
Opscal surgical photograph. and other = - 2 = = © 
353-67 @ oO 1567 oO Go 15% 
Other ovustries. z7 36 
hm ba enate wm @ ous a ‘SR Be 
42,4461 S354, 
73,78,206-07 87 
Oistrt. ton by size of compary 
(Based on msnber of empivyees] 
Lees than S00. 3554 a aun ROL 62h 
$00 to 980. so7 7 bY.) smi.UCirT PHA HTS 
1,000 to 4,989. 1701 Ps) 14% 2m 4+ 2k 
5,000 to 0,908.. 1351 07 1244 ami 8«6€«6['S2KCUCCO OS 
10,000 to 24,998. 1678 A] 14m 6% 61% 65% 
25,900 or more Ct eA oe 2x SBM BTS 


(D) Data have been wiliitheid to evaid diactosing aperations of sufvihual compeves. 
(S) Onta he @ been wiliheld dus to beputation ol more tun 50 percert. 


NOTE: Character-cl-work date in tis table represent Sut Saatien of tated RD Cents ter ehh Case wan 0 cuepeted taste fs Gaiuten-Bay CONST 
represert uréverse eciimates. The ‘Nol SEAulee echomnahew Guan tanteter ebidbGue ensenaeaban meter 


SOURCE: National Science FoundatiowSRS, Reeserch and Development in industry 1990 


[C4 


rage 3al3 


Table B-6. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1990 


[Dollars in millions] Page 1 of 3 
Distributed funds 
Total Basic Applied Development 

Distribution by indusiry SIC code Total Federal Company Total Federal Company Total Federal Camnpany Total Federal Company 
Total $104,344 $30,580 $73,764) $3,362 $940 $2422 $18,244 $4,051 $14,193 $5848 $18,049 $40,436 
Food, kindred, and tobacco products 20,21 (D) (D) 1,376 35 0 3 414 0 414 653 0 653 
Textiles and apparel. 22,23 (D) (D) 227 (D) 0 (D) (S) 0 (S) (0) (0) (D) 
Lumber, wood products, and furniture 24,25 180 0 180 (D) 0 (D) (D) 0 (D) 75 0 75 
Paper and allied products 26 736 0 736 21 0 21 1 0 136 366 0 366 
Chemicals and allied products 28 12,565 67 12,498 539 (S) 537 3,837 6 3,831 4,776 22 84,754 
industrial chemicals. 281-82 286 4,344 64 4,280 213 (S) 210 (D) (D) 1,300 (D) (D) 1,522 
Drugs and medicines 283 (D) (D) 5,651 (S) 0 (S) (D) (D) 1,567 (D) {D) 1,785 
264-85 287-89 (D) (D) 2,567 0 48 (D) (D) (S) 1,447 0 1,447 
Petroleum refining and extraction. 13,29 2,099 16 2,083 (D) (0) 87 696 7 697 (D) (D) 753 
Rubber 30 ( ( 732 (S) (S) (0) (D) 90 (0) (0) 182 
Stone, clay, and glass products 32 (D) (D) 893 (D) (D) 190 (D) (D) 406 (D) (D) 247 
Primary 33 (0) ( 774 (S) 0 (S) (D) (D) (0) (0) (D) (D) 
Ferrous metals and products 331-32,3398-99 (D) (D) 240 () 0 (D) (D) (D) (D) (0) (D) 6 
di Nonferrous metals and products 333-36 (D) (D) 534 (0) 0 (D) (D) (D) (D) (D) (D) (D) 
4 Fabricated metal products 3406 808t«é«iBK 23 0 23 (0) () 120 «© (02) 309 
35 14,700 896 13,804 (D) (D) 207 (D) (0D) 2,159 (0) (D0) 9916 
Office and accounting machines... 357 (D) (D) 11,050 (D) ‘D) 157 (D) (D) 1,752 (D) (D) 8,026 
Other machinery, except electrical 351-56,358-59 (D) (D) 2,754 (S) 0 (S) (D) (D) 407 (D) (D) 1,880 
Electrical equioment 8 17,397 5,629 11,768 375 20 355 3,745 1,355 2,360 9,682 2,961 6,701 

Radio and TV receiving equipment 365 93 1) 93 (D) i) 0 0 
366 0742 3408 «5sul (0) (0 %  ( (0) ( em 2600 ss 
Electronic components. 367 (D) (D) 4,747 (D) (D) 62 (D) (D) 1,428 (0) (D) 1,961 
Other electrical equipment 361-64 ,369 (D) (D) 1,504 0 & 254 0 254 (0) (D) 760 
Transportation equipment 37 3%,900 20908 14,992 572 374 198 (D) (D) 1,713 (0) (D) 9,379 
Motor vehicles and motor vehicles equipmert........ 371 (D) (D) 8,550 (D) 0 (D) (D) (D) 439 (0) (D) (D) 
Other transportation equipment 373-75,379 pi (0) 302 (D) 0 (D) (S) 0 (S) 107 (D) (D) 
Aircraft and missiles. 372376 2 1921 6,140 496 374 122 2,650 14% 1225 16454 12,406 4,048 


See explanatory information and SOURCE at end of table. 
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Table B-6. Funds distributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1990 


[Dollars in millions] 
Total Basic 
Distribution by industry SIC code Total Federal Company Total Federal Company 
Professional and scientific insiruments..................... 38 = $6,163 $99 $6,064 (D) (D) $211 
Scientific and mechanical measuring instruments... 381-82 2,086 10 2,076 (D) (D) 25 
Optical, surgical, photographic, and other 
383-87 4,077 89 3,988 (D) (D) 186 
Other manutacturing industries. - 27,31,39 (0) (D) 445 50 0 50 
Nonmanufacturing indusines 10-11 ,14-17,40- 9,258 2,743 6,515 892 535 357 
42,44-51 53-54 
62-63,72- 
73,78,806-07 87 
Distribution by size of company 
[Based on number of 
Less than 500 (S) 990 (S) 392 11) 273 
500 to 999. 1,956 (S) 1,817 108 0 108 
1,000 to 4,999 7,378 840 §6—66,538 506 (D) (D) 
5,000 to 9,999 6,145 278 48655, 867 153 0 153 
10,000 to 24,999 11,771 1549 10,222 525 (D) (D) 
25,000 or more 68,921 26,784 42,137 1,678 688 990 
Net Distributed 
Distribution by industry SIC code 
Total Federal 

Total $24253 $7540 $16,713 

Food, kindred, and icbacco products. 20,21 0) (D) 274 

Texties and apparel. 22,23 0 47 

Lumber, wood products, and furniture 24,25 39 0 39 

Paper and allied products 26 213 0 213 

Chemicals and allied products 28 3,413 Ke) 3,376 

industrial chemicals 261-82 286 1284 36 1248 

Drugs and medicines 0 2,020 

Other chemicals 284-85 287-89 108 0 108 

Petroleum refining and extraction. 13,29 558 12 546 

Rubber 30 429 0 429 

Stone, clay, and glass products. 32 50 0 50 

33 (D) (D) 139 

Ferrous metals and products 331-32 ,3398-99 (D) (D) 99 

Nonferrous metals and products 333-36 40 0 40 


See explanatory information and SOURCE at end of table. 
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Applied 
Total Federal Company 
$688 $19 $669 
(D) (0) 111 
(D) (D) 558 
(D) (D) 81 
1,902 687 1215 
(S) (S) (S) 
293 (S) 292 
1,605 (D) (0) 
1219 73 1,146 
3,390 (D) (D) 
9,941 2946 6995 
Percent of Total 
Not Distributed 
Total Federal Company 
232% 247% 22.7%. 
20.0% 1000% 199% 
(D) 00% 207% 
21.7% 00% 21.7% 
28.9% 00% 269% 
272% 537% 270% 
296% 563% 292% 
(D) 00% 35.7% 
(D) 0.0% 42% 
266% 750% 262% 
(D) 00% S86% 
(D) 0.0% 5.5% 
(D) (D) 180% 
(D) (02) 413% 
(D) 0.0% 75% 
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Development 
Total Federal Company 
(D) (D) $2223 
(0) (D) 441 
(0) (D) 1,762 
(D) (D) 278 
§245 1,105 4,140 
(S) (S) (S) 
1,020 57 963 
4212 401 3,811 
3.205 149 3,056 
4,993 846 4,147 
40,474 16321 24,153 


LOL 


Table B-6. Funds disiributed for basic research, applied research, and development, by industry and size of company, by source of funds: 1990 


$223 
1,522 


[Dollars in millions] 
Not Distributed 
Distribution by industry SIC code Total Federal Company 
Fabricated metal products. 34 $260 $37 
Machinery 35 1,619 97 
Office, computing, and accounting mactines.......... 357 1,115 0 
Other machinery, except electrical. 351-56,358-59 504 97 
Electrical equipment 36 3,625 1,273 
Radio and TV receiving equipment 365 57 0 
' 366 1,569 885 
Electronic 367 1,655 379 
Other electrical equipment 361-64 ,369 344 3 
Transportation equipment 37 9,362 5,660 
Motor vehicles and motor vehicles equipmert........ 371 3,383 587 
Other 373-75,379 222 61 
Aircraft ard missiles.................-...ccecccecceeeeeeeereeeevenee 372,376 5,757 5,012 
Professional and scientific instruments..................... 38 2,968 7 
Scientific and mechanical measuring 381-82 1,502 3 
Optical, photographic, and other 

383-87 1,466 4 
Other manufacturing industries 27.3139 K-) 0 
Nonmanufacturing indust.ies 10-11,14-17,40- 1,219 416 

42,4451 53-54, 

56,60,62-63,72- 

73,78 806-07 87 

Distribution by size of company 
[Based on number of employees] 
Less than 500 1,404 268 
500 to 999 535 81 
1,000 10 4,999.00... cececceeeee 1,055 132 
5,000 10 9,999 .............cccceceeees 1,568 56 
10,000 to 24,999. 2,863 174 
25,000 or more 16,828 #6829 
(D) Data have been withheld to avoid of individual companies. 


disclosing operations 
(S) Data have been withheld due to imputation of more than 50 percent. 


13.2% 


152% 


NOTE:  Character-of-work data in this table represent only that fraction «f total R&D for which there was a reported basis for distribution—they DO NOT 
represent 


universe estimates. The “Not Distributed” column shows those funds for which there was no hasis for distribution. 


SOURCE: National Science FoundatiowSRS, Research and Development in industry: 1990 
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The 1988, 1989, and 1990 estimates of basic research, applied 
research, and development provided in Section A of this report were 
calculated using the baseline estimation method presented in Report 
NSF 90-322. In the baseline estimation method, the "Not 
distributed" expenditure data are allocated, by industry group, to 
basic research, applied research, and development categories, using 
the percentage splits in the distributed category for that 
industry. The allocation is done at the lowest level of published 
industry detail only; higher levels are derived by aggregation. 


Mandatory Versus Voluntary Reporting 


Current survey reporting requirements divide survey items into 
two groups: mandatory and voluntary. Response to four data items 
on the questionnaire (total R&D expenditures, Federal R&D funds, 
net sales, and total employment) is mandatory, whereas response to 
the remaining items is voluntary. To determine if combining both 
mandatory and voluntary items on one questionraire influences 
response rates, NSF conducted, during the 1990 survey cycle, a test 
of the effect of reporting on a completely voluntary basis. 


For this test the 1990 sample was divided into two panels of 
approximately equal size. One panel, the mandatory panel, was 
asked to report as usual (four mandatory items and the remainder 
voluntary), and the other panel, the voluntary panel, was asked to 
report all items on a completely voluntary basis. 


The result of the test was a decrease in the overall survey 
response rate to 80 percent from levels of 88 percent in 1989 and 
89 percent in 1988. The response rates for the mandatory and 
voluntary panels were 89 percent and 69 percent, respective/y. 
Detailed unit and item response rates are shown in Tables B-7 and 
B-8. 


Comparability of Data Over a Period of Several Years 


Several procedures are undertaken to revise data and maintain 
the reliability of the time series. 


Two-Year Comparability 


Before the survey forms are mailed each year, Census imprints 
the data reported by the respondent the previous year (or ? years 
earlier for items asked only in odd-numbered years). Respondents 
are asked to adjust data for the previous year(s), if necessary, to 
make them comparable to data provided for the current year. Such 
adjustments are necessitated by any of several developments, e.g., 
changes in company structure such as mergers, acquisitions, or 
divestitures; changes in reporting concepts; and even correction of 
any errors that may have been made previously. Thus, there is 
ee in the reporting of survey data over any 2-year 
period. 
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Table B-7. Response rates, by industry, by survey panel: 1990 


See explanatory information and SOURCE ai end of table. 
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SIC code 

Total 
Distribution by industry . 
Food, kindred, ard tobmcco products 2021 
Texties and apparel. 22,23 
Lumber, wood products, and furniture 2425 
Paper and allied products... 26 
Chemicals anc’ alted procucts. 28 
industrial chemicals... 28 1-€2,286 
Drugs and medicines... 283 
Other chemicals. 284-85 287-89 
Petroleum refining and extraction. 13,29 
=< Rubber products. 30 
oO Stone, day, and glass products. 32 
Primary metats. 33 
Ferrous metais and products. 331-32,3398-99 
Nonferrous metals and products 333-36 
Fabricated metal products 34 
Machinery 35 
Office, computing, and accounting machines. 357 
Other machinery, except electrical. 351-56,358-59 
Glectrical equipment Ke) 
Radio and TV receiving equipment 365 
Communication equipment 366 
Electronic components. 367 
Other ele. ical equipment 361-64 369 
Transportation equipment 37 
Motor vehicles and motor vehicles equipmert 371 
Other tranaportation equipment. 373-75 379 
Aircraft and missiles. 372,376 


Annual survey pane! 

Number of 
companies 

surveyed rate 

1,686 79.4 

GA 719 

42 76.2 

4 625 

39 73.5 

146 85.6 

47 872 

% 88.9 

63 825 

27 92.6 

40 75.0 

28 83.3 

51 80.4 

23 78.3 

28 82.1 

64 76.6 

284 75.4 

99 6.7 

185 80.5 

268 81.3 

§ 100.0 

66 78.8 

c9) 80.8 

98 627 

121 

37 64.9 

13 a3 

71 91.5 


Mandaicry survey panei 
Number of 
companies Response 
surveyed race 
959 685% 
34 8.3 
21 85.7 
19 842 
22 86.4 
89 89.9 
31 87.1 
24 9.8 
Ke} 88.2 
18 88.9 
20 80.0 
17 100.0 
2 88.0 
11 72.7 
14 100.0 
33 90.9 
162 90.1 
56 875 
106 915 
150 90.7 
3 100.0 
39 872 
56 91.1 
52 92.3 
bn <) 9.7 
22 90.9 
9 88.9 
62 98.4 
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Voluntary survey panel 
Number of 
companies Response 
surveyed rate 
737 674% 
30 56.7 
21 66.7 
21 429 
17 70.6 
57 76.9 
16 875 
12 75.0 
29 75.9 
9 106.0 
20 70.0 
11 545 
26 73.1 
12 83.3 
14 64.3 
31 613 
122 59.8 
43 372 
79 722 
118 665 
2 100.0 
27 66.7 
43 67.4 
«4 717 
28 429 
15 26.7 
4 100.0 
9 444 
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Annual survey panel Mandatory survey pane! Voluntary survey panel 
Numer of Number of Number of 
compares Response companies Response companies Response 
SIC code surveyed rate surveyed rate surveyed rae 
Distribution by indusiry 
Professional and scientific instruments... 38 142 775% 74 &24% 68 72.1% 
Scientific and mechanical measuring instruments... 361-82 74 770 38 816 % 722 
Optical, surgical, potographic, and other 
instruments. 383-87 68 7793 % 83.3 32 719 
Other manufacturing industries 27,31,39 41 75.6 2 85.0 21 66.7 
Nonmanufacturing indusines. 10-11,14-17,40- 299 749 162 846 137 63.5 
4244-51 53-54, 
56,60 62-63,72- 
73,78 806-07 87 


NOTE: The effect of the survey's mandatory reporting requirement on survey response rates was tested during the 1990 survey cycle. The annual pane! 
was divided into two sub-paneis for this test. Gne panei, the “Mandatory survey panel,” received the standard survey questionnaire and the other, 
the “Volutary survey panel,” was asked to report on a completely voluntary basis. 


bbL 


SOURCE: National Science FoundatiovSRS, Research and Developmert in industry: 1990 
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Table B-8. Response rates, by item, by survey panel: 1990 


Annual Mandatory 

survey survey 
Data hem panel panel 
Sales 1/ 755 % 45% 
Total Employment 1/ 764 04.5 
R&D Scientists and 
Engineers....... 68.9 61.6 
Fedaral R&D 1/ 682 76.1 
Company R&D 60.9 773 
Total R&D 1/ 753 48 
Energy R&D 443 464 
Pollution abatement R&D 45.9 477 
Foreign R&D 67.1 50.7 
1/ Mandatory data tern 


NOTE: The effect of the survey's mandatory reporting requirement on survey response 
rates was tested during the 1900 survey cycle. The annual pane! was divided 
into two sub-paneis for this test. One panel, the “Mandatory survey panei," 
received the standard survey questionnaire and the other, the “Voluntary survey 
panel,” was asked to report on a completely voluntary basis. 


SOURCE: National Science Foundatio”/SRS, Research and Development in industry: 1900 
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These adjustments can be examined by comparing data for the 
same year reported in two succeeding periods, e.g., 1989 data 
appearing in the 1989 edition of 
Industry may differ from 1989 data in this volume. Totals for 
broad classifications are likely to be very close in the two 
editions; differences may be more noticeable in the finer detail. 
These differences underscore the point that the measures are 
approximate and indicative, rather than precise. 


Historical Data Revisions 


The published industry R&D survey data are revised 
periodically, usually because of changes in the SIC code 
Classifications of companies. In addition, two other major data 
revisions were made in the data for the 1981-87 periods. 


Companies may shift from one SIC code into another because of 
(1) the growth and/or decline of product lines; (2) the merger of 
two or more companies; (3) the acquisition of one company by 
another; (4) divestiture; or (5) the formation of conglomerates. 
When Census staff are awave of the year in which changes (2), (3), 
(4), or (5) occurred, [respondents are asked on the questionnaire 
about changes in ownership], they reclassify that firm’s data into 
the new industry for the year the change actually occurred. If a 
change is not discovered until the new sample is selected or if it 
cannot be determined when a shift actually occurred, [{i.e., (1)], 
other methodologies are used to adjust, or backcast, the data to 
reflect the move of a company out of one industry and into another. 
Since 1967, three revisions were made in the data, covering the 
periods 1967-76, 1976-81, and 1981-87. 


1. The 1967-76 Period 


The SIC codes assigned to companies in the panel for the years 
1967 through 1975 were based on data reported in the 1967 economic 
census. The 1974 Standard Statistical Establishment List file was 
used to assign SIC codes to companies in the next panel chosen for 
the 1976 survey. These codes were used to revise 1975 data 
received in the 1976 survey. The SIC codes of companies in the 
1967 and 1976 panels were examined to determine which companies had 
changed classifications. Since it was not known in which year 
changes actually occurred, data of companies that had changed SIC 
codes were revised for the years 1968 through 1974, to smooth the 
changes over the period 1967-76. To illustrate, if a company was 
originally in SIC A in 1967 but was discovered to be in SIC B in 
1974, its data for 1967-74 were allocated between the two 
industries as follows: 1967--all of the company’s data were 
retained in industry A; 1968--14.3 percent of the company’s data 
were allocated to industry B, and the remaincer retained in 
industry A; 1969--28.6 percent were allocated to industry B, and 
the remainder retained in industry A; and so on until 1974, when 
all of the company’s data were allocated to industry B. 
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2. The 1976-81 Period 


Backcasting revisions in the industry R&D data for 1976-80 
were also made to reflect the classification changes revealed in 
the new sample drawn in 1981; however, a different methodology was 
used for the revisions. 


When the new panel was selected in 1981, companies were 
assigned SIC codes from the 1981 SSEL and the 1981 Enterprise 
Files. Prior-period (1980) data were collected in the 1981 survey. 
These data were presumed to be more accurate than those collected 
in the 1980 survey, because they reflected not only updated SIC 
code classifications but were obtained from a larger panel, 
providing better coverage of U.S. industry. Data obtained for 
1976-80, using the panel selected in 1976, were revised subject to 
the following constraints: 


a. Data for 1976, revised from the 1977 survey, would remain 
unchanged, since this was the first year the 1976 panel 
and since that panel was an accurate reflection of 
company SIC codes in 1976. 


b. Data for 1980 collected in the 1981 survey would be used 
instead of the 1980 data collected in the 1980 survey. 


An algorithm was used to link data from 1976 with those 
collected in 1981, preserving, to the greatest extent possible, 
year-to-year trends in data for each industry, by revising data for 
the years 1977, 1978, and 1979. 


The following data elements were adjusted, using the 
methodologies just described: Funds spent on R&D (total, Federal, 
company and other, and R&D performed outside the U.S.); number of 
full-time equivalent (FTE) R&D scientists and engineers; total and 
company and other R&D funds as a percent of net sales; and cost per 
R&D scientist or engineer. No adjustments were made in other data 
elements. 


3. The 1981-86 Period 


Similar backcasting revisions in the industry R&D data were 
made in 1987 for the industry data previously reported for the 
years 1981-86. Several other adjustments were made in 1987 in 
addition to the original methodology described for the revisions 
made in 1981. 


When the 1987 sample was selected, companies were assigned SIC 
codes from the 1987 SSEL File. Companies in the sample were asked 
to submit their prior-year (1986) data along with the information 
collected for the 1987 survey. These new 1986 data were used in 
lieu of the data originally collected in the 1986 survey because 
they reflected updated SIC code classifications of companies and 
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also were collected from a much larger sample that was designed to 
provide better coverage of U.S. industry, particularly the 
nonmanufacturing portion. Data obtained for 1981-86 using the 
panel selected in 1981 were revised in 1987, subject to the 
following constraints: 


a. Data for 1981, revised from the 1982 survey, would 
remain unchanged, since this was the first year the 1981 
panel was used, and since that panel was an accurate 
reflection of company SIC codes in that year. 


b. Data for 1986 collected in the 1987 survey would be used 
instead of the 1986 data collected in the 1986 survey. 


There was an increase of $9,265 million between the 1986 data 
based on the old panel and the 1986 data reported by the new panel 
identified in 1987. Most of that aggregate revision was caused by 
the addition of new R&D performing firms identified through the 
revised sampling procedures in 1987. An algorithm was used to link 
data from 1981 with those collected in 1987, to the greatest extent 
possible preserving year-to-year trends that had previously been 
reported in data for each industry by revising data for the years 
1982, 1983, 1984, and 1985. Interested persons should contact 
Census to obtain further information about the construction and 
content of the algorithm. 


4. Federal Data for 1986 


Data for a merger between two companies were incorrectly 
processed in the 1988 tabulations, resulting in an overcount of 
Federal R&D support for industry in the amount of $356 million in 
1986. The corrected 1986 industry R&D total (company, Federal, and 
other funds) is $87,823 million, and the Federal total is $27,891 
million. These corrections are reflected in Tables A-1, A-3, and 
A-13 of this report. No revisions to published 1988 individual 
industry data were necessary, because data for the affected 
industry were suppressed to avoid :possible disclosure of 
information about operations of individual companies (i.e., these 
data cells are marked with the symbol "D"). 


5. Data Reevaluations for 1987 


Many of the small firms identified in the 1987 sample were 
receiving this kind of form for the first time, and some were not 
accustomed to reporting financial information rounded to the 
nearest thousand dollars. Several of these firms, therefore, 
mistakenly reported their expenditures for R&D in dollars, not 
thousands of dollars as requested. Consequently, several firms 
were selected for the 1987 panel based on an incorrectly reported 
size of their R&D program. Many of these firms realized their 
error when they received the 1988 form with the preprinted 1987 
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data. The respondents corrected their 1987 data when they 
submitted the 1988 forms. 


Furthermore, several of these firms reported, in 1988, that 
they had no R&D program, even though they had previously reported 
expenditures for R&D activities in the 1987 survey. Following 
verification of no R&D activity by telephone, Census staff declared 
these firms to be out-of-scope and blanked the erroneous 
information from the 1987 estimates during processing of the survey 
results in 1988. 


Similar reporting errors were encountered during the 1989 data 
collection and processing. In addition, review of the 1989 
estimates revealed an error in the revision procedure used for 
firms discovered to be out-of-scope in 1988. This error resulted 
in only a partial correction for these firms during the 1988 
processing. These errors caused Census to take the unusual step of 
revising the 1987 R&D expenditure estimates in 1989. (Revisions to 
data two-years back is rarely done, except during sample years when 
historical adjustments are made to account for shifts in industrial 
classification. ) 


Based on all the adjustments listed above, Chart 2 depicts 
trends in company R&D expenditures for individual industries. 
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Chart 2. Company and other (except Federal) funds for 
R&D performance by selected industry 
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Survey Definitions’ 


Research and development: Basic and applied research in the 
sciences and engineering and the design and development of 
prototypes and processes. (This definition excludes quality 
control, routine product'testing, market research, sales promotion, 
sales service, other nontechnological activities or routine 
technical services, and research in the social sciences or 


psychology.) 


Basic research: Original investigations for the advancement 
of scientific knowledge not having specific immediate 
commercial objectives, aithough such investigations may be in 
fields of present or potential interest to the reporting 
company. 


Applied research: Investigations for the discovery of new 
scientific knowledge having specific commercial objectives 
with respect to products or processes. (This definition 
differs from that of basic research chiefly in terms of the 
objectives of the reporting company. ) 


Development: Technical activities of a nonrou’.ne nature 
concerned with translating research findings or other 
scientific knowledge into products or processes. (Not 
included are routine technical services to customers or other 
activities excluded from the foregoing definiticn of R&D.) 


See next subsection, Explanation of Tabular Data, for a discussion 
of the format in which these data are being published. 


Full-time-equivalent (FTE): The number of scientists and 
engineers in the company who are assigned full time to R&D projects 
together with the fraction of total work time spent on R&D projects 
by non-full-time R&D scientists and engineers. 


Funds for R&D: Operating expenses incurred by a company in 
the conduct of R&D in its own laboratories or other company-owned 
or -operated facilities. (These expenses include wages and 
salaries, materials and supplies consumed, property and other 
taxes, maintenance and repairs, depreciation, and an appropriate 
share of overhead, but exclude capitai expenditures. Except where 
indicated, all funds for R&D performance are expressed in current, 
rather than constant, dollars.) 


Company (and other) funds for R&D: Cost of R&D actually 
performed within the company, and funded by the company itself or 
by other non-Federal sources via contract. (These data therefore do 


° See Section D for more detailed definitions contained in the 
instruction booklet sent to survey respondents. 
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not include the cost of R&D supported by companies but contracted 
to outside organizations, such as research institutions, 
universities and colleges, nonprofit organizations, or (to avoid 
double-counting) other companies. Since it is a survey of R&D 
performers, industrial firms that undertake R&D supported by 
outside organizations do report the funds received in payment for 
the R&D work they perform. These monies are classified under the 
industries of the performing companies. ] 


Federal funds for R&D: Represents receipts for R&D performed 
by the company on Federal R&D contracts or subcontracts and R&D 
portions of procurement contracts and subcontracts. 


Federally funded research and development centers (FFRDCs): 
R&D-performing organizations administered by industrial, 
educational, or other institutions on a nonprofit basis, 
exclusively or substantially financed by the Federal Government 
(FFRDCs are supported by the Federal Government either to meet a 
particular R&D objective or, in some instances, to provide major 
facilities at universities for research and associated training 
purposes. R&D expenditures of the FFRDCs that are industry- 
administered are included with the Federal R&D data of the industry 
Classification of each of the administering firms.) 


R&D scientists and engineers: The January number of those 
engaged full time in R&D and the full-time equivalent of those 
working part time in R&D. (Scientists and engineers are defined as 
persons engaged in scientific or engineering work at a level that 
requires knowledge of physical, life, engineering, or mathematical 
science, equivalent, =t least, to that acquired through completion 
of a 4-year college program with a major in one of those fields.) 


Employment: Total number of persons domestically employed by 
R&D-performing companies in all activities during the pay period 
that includes the 12th of March. (These data are not completely 
comparable with the data on R&D scientists and engineers described 
in the foregoing paragraph, because the earlier data are collected 
for January of each year.) 


Net sales and receipts: Recorded dollar values for goods 
sold, or services rendered, by R&D-performing companies to 
customers (outside the company), including the Federal Government, 
less such items as returns, allowances, freight, charges, and 


excise taxes. (Domestic intracompany transfers and sales by 
foreign subsidiaries are excluded, but transfers to foreign 
subsidiaries and export sales to foreign c: nies are included.) 
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Geographic area covered: Includes only those , operations 
located in the 50 States and the District of Columbia. 


Explanation of Tabular Data 


Classification of reporting units: The basic reporting unit 
is the company or corporate family that includes all establishments 
under common ownership or control. All R&D expenditures and all 
scientists and engineers of each company are classified into a 
single SIC code and size category. 


Industry classification: Census staff assigned an enterprise- 
level SIC code to each company. A single SIC code was assigned to 
multi-establishment companies based on the code which represented 
the most dominant aggregated activity for that firm (in terms of 
total payroll) - Data for the following industry groupings [with 
SIC code(s) shown in parentheses] are published in this report: 


Food and tobacco (20,21)*° 
Textiles and apparel (22,23) 
Lumber, wood products, and furniture (24,25) 
Paper and allied products (26) 
Chemicals and allied products (28) 
Industrial chemicals (281-82,286) 
Drugs and medicines (283) 
Other chemicals (284-85,287-89) 
Petroleum refining and extraction (13,29) 
Rubber products (30) 


' Company-sponsored R&D performed outside the United States by 
foreign subsidiaries of U.S. domestic companies is reported in 
Table A-9, but excluded from all other tables. 


” An exception was made for most of the companies classified 
in SIC code 13 (oil and gas extraction) and SIC code 50 (wholesale 
trade, durable goods). Because the R&D activity of these companies 
is in manufacturing product areas rather than service areas, their 
R&D expenditures were included with the SIC classifications of the 
manufacturing codes which encompassed the highest dollar value of 
their payroll. The R&D expenditures of all such firms in SIC 13 
were included with those of the firms in SIC 29 (petroleum). The 
R&D expenditures of these types of firms in SIC 50 were allocated 
tq several manufacturing SIC codes. 


° See footnote #7. 


* When the sample was drawn in 1987, the 1972 SIC code numbers 
were in effect. 
10 


Until 1984, the tobacco products industry (SIC 21) was 
included with “other manufacturing industries." 
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Stone, clay, and glass products (32) 

Primary metals (33) 

Ferrous metals and products (331-32,3398-99) 
Nonferrous metals and products (333-36) 

Fabricated metal products (34) 

Machinery (35) 

Office, computing, and accounting machines (357) 
Other machinery, except electrical (351-56,358-59) 

Electrical equipment (36) 

Radio and TV receiving equipment (365) 
Communication equipment (366) 
Electronic components (367) 

Other electrical equipment (361-64,369) 

Transportation equipment (37) 

Motor vehicles and motor vehicles equipment (371) 
Other transportation equipment (373-75,379) 
Aircraft and missiles (372,376) 

Professional and scientific instruments (38) 

Scientific and mechanical measuring 
instruments (381-82) 

Optical, surgical, photographic, and other 
instruments (383-87) 

Other manufacturing industries--printing and 
publishing (27), leather products (31), and 
miscellaneous manufacturing industries (39) 

Nonmanufacturing industries--mining (10-11,14); 
construction (15-17); transportation, communications, 
electric, gas, and sanitary services (40-42,44-49) ; 
wholesale and retail trade (50-51,53-54,56); 
finance, insurance, and real estate (60,62-63); 
personal and business services (72-73); motion 
pictures (78); health services (806-07); and 
engineering, accounting, research, management, and 
related services (87) 
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Company size-class: Companies are categorized by their total 
number of domestic employees. The following are the six company 
size-classes used in this report: fewer than 500 employees; 500 to 
999 employees; 1,000 to 4,999 employees; 5,000 to 9,999 employees; 
10,000 to 24,999 employees; and 25,000 or more employees. 


Cost per R&D scientist or engineer: The number of FTE R&D 
scientists and engineers used to estimate the cost per R&D 


“ Because of the close Similarity of their R&D activities, 


companies primarily engaged in the manufacture of ordnance and 
accessories, including complete guided missiles, are grouped with 
companies primarily engaged in the manufacture of aircraft and 
parts, 


2 See footnote #10. 
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scientist or engineer for 1980-90 is the arithmetic mean of the 
numbers cf FTE R&D scientists and engineers reported for January in 
two consecutive years. This number is then divided into the total 
R&D expenditures of the earlier year, and the ratio is attributed 
to the earlier year. For example, the mean of the numbers of FTE 
R&D scientists and engineers in January 1990 and January 1993 is 
divided into total 1990 R&D expenditures for a total cost per R&D 
scientist or engineer in 1990. 


Method of computation: Because of rounding, detailed 
statistics in tables may not add to totals or subtotals. Also, 
percentages were calculated on the basis of thousands of dollars 
and may differ from those based on rounded figures shown. 


Nonavailability of statistics: Census staff conduct the 
survey under Title 13 of the U.S. Code which prohibits publication 
or release of data that may reveal infcrmation about individual 
companies. Therefore, some of the Detailed Statistical Tables, 
Section A, contain one or both of the foliowing footnotes: 


° "(D)," which is used to indicate data are being withheld 
to avoid passible disclosure of information about 
operations of individual companies. (This occurs when a 
small number of companies, usually one or two, account 
for a large percentage of the R&D funds or of scientists 
and engineers in a particular data cell. The tables most 
often affected by this rule are those that contain data 
on Federal support to companies for R&D performance.) 


re) "(S)," which is used to indicate that the imputation 
rate--the percentage of the statistic not reported by 
respondents and consequently estimated by Census staff-- 
exceeds 50 percent for that item. (Users should consult 
Table B-3 for imputation rates for specific items.) 


Although publication of data may be withheld from certain 
cells, these data are always included in totals. In some 
instances, data withheld because of high imputation rates [fcotnote 
reference "(S)"} can be derived by subtraction from higher-level 
totals. In such cases, the user should be aware that the derived 
numbers are statistically unreliable. In no instance can data be 
derived that would disclose operations of individual companies 
{footnote "(D)"}. 
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Section C. Industry-Administered Federally Funded Research 


anc Development Centers 


Supported by the Department of Energy: 


Bettis Atomic Power Laboratory 
Westinghouse Electric Corporation 
West Mifflin, PA 


Energy Technology Engineering Center 
Rockwell International Corporation 
Canoga Park, CA 


Hanford Engineering Development Laboratory 
Westinghouse-Hanfeord Corporation 
Richiand, WA 


Tdaho National Engineering Laboratory 
EG&G Idaho, Inc.; 

Argonne National Laboratory, West; 
Rockwell International Corporation; 
Westinghouse Electric Corporation 
Idaho Falls, IA 


Knolis Atomic Powe: Laboratory 
General Electric Company 
Schenectady, NY 


Oak Ridge National Laboratory 
Martin Marietta Energy Systems, Inc. 
Oak Ridge, TN 


Sandia National Laboratories 
Western Electric Company, Inc.--Sandia Corporation 
Albuquerque, NM 


Savannah River Laboratory 
Westinghouse Electric Corporation 
Aiken, SC 


Supported by the National Institutes of Health, Department of 


Health and Human Services: 


Frederick Cancer Research Facility 
Program Resources, Inc. 
Frederick, MD 
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Section D. Survey Documents 


Page 
National Science Foundation cover letter...........2cceecceees 129 
Bureau of the Census cover letter (mandatory panel)........... 131 
Bureau of the Census cover letter (voluntary panel)........... 133 
is £4 666666600060060006600006866000000000000000006% 135 
POR BM b ccc cece ccc ecccesceececesecseseeeeceeeeseeceeececees --141 
PED TPR) ccccccccececcccceceeeccccccecceeeecceseeoseees 22222143 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON. D.C. 20550 


FROM THE ACTING DIRECTOR 
NATIONAL SCIENCE FOUNDATION 


The majority of research and development performed in the United States occurs in 
the industrial sector. Consequently, leaders in business and government need timely 
and accurate information about industrial R&D. The National Science Foundation’s 
annual Survey of Industrial Research and Development is the only source of such 
information on a national basis. 


Your company’s participation in this survey is vital to the accuracy of the resulting 
information. Because R&D expenditures are concentrated in relatively few companies, 


a completed response is needed from each surveyed firm — there is no good 
substitute for the information thet you cen provide. 


Your company can be assured of complete confidentiaiity. Survey data will be 
ee Eee 
entified 


Survey results will be made available to government and industry officials, 
researchers, and other interested individuals. If you would ike to receive a copy 

of the finai publication or if you have suggestions for improvements, please contact 
Mr. John Gawait, Division of Science Resources Studies, Room L-602, National 
Science Foundation, Washington, DC 20550, or telephone at (202) 634-4648. 


Sincerely, 


‘a ge 2 


Frederick M. Bernthal 
Enclosure 
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ret, Oes— 


OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the ‘’Survey of industrial Research and Development’ 
uncer sponsorship of the National Science Foundation. These measures of research and 
development expenditures by industry are important in analyzing and forecasting long-term 
economic growth, investigating determinants of productivity, formulating tax policy 
recommcndations, and comparing individual research performance against industry averages. 


We are ing your report form and a file copy for the ‘‘Survey of industrial Research and 
Development,”’ RD-1. To reduce response burden, we altamate between “’long’’ and 
*““short’’ versions of this form. We are using the ‘‘short’’ version this year io obtain 
information for calendar year 1 . 


We are also enclosing an instruction manual. Please read it carefully, since it provides guidelines 
for reporting. You may want to refer to it as you complete your report. We recognize that you 
may not niaintain book records for particular items. in such cases, please use carefully 


The law (Title 13, United States Code) authorizes this report. Items 1A and 1B and Columns 2 
and 4 of item 4C are part of the basic statistical program of the Bureau of the Census for 
manufacturing , and reporting of these items is mandatory. Response to the 
remainder of the inquiries is voluntary; however, we need your cooperation to make the results 
of the survey comprehensive and accurate. By Section 9 of the same law (Title 13), your report 
to the Census Bureau is fully confidential. Only sworn Census Bureau employees will see the 
information you reported, and they will use it only for statistical purposes. The law also 
provides that copies retained in your files are immune from legal process. 


Please return the completed form within 60 if have questions concerning this survey, 
plosse direct them to the Special Surveve Branch of for indust’y Divislonon (S01) 763 8508" 


lf you need additional copies of the report or additional time, pleasc cali (812) 288-3331. We 
appreciate your past cooperation in this important survey and look forward to your continued 


Barbara Everitt Bryant 


Enclosures 


RD-1(V)-L1 


(2-91) Bureau of the Census 


Washington, D.C. 20233 
OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the ‘’Survey of industrial Research and Development’”’ 
under sponsorship of the National Science Foundation. These m#esures of resaarch and 


We are enclosing your pareet even on © SS cnay Ser O08 Saray C eae oe 
Development”’ Report RD-1. To reduces response burden, we alternate between “‘long’’ and 
**short’’ versions of this form. We are using the ‘‘short’’ version this year to obtain 
information for calendar year (1990). 


We are also enclosing an instruction manual. Please vead it carefully, since it provides 
guidelines for reporting. You may want to refer to it as you complete your report. We receqnize 
that you may not maintain book recoris for partic:dar items. in such cases, please use 
carefully prepared estirnates. 


ET ae) & coer) vite however, we need your cooperation to make the results 

the survey comprehensive and accurate. The law (Title 13, United States Code) authorizes 
epg Be my pe hye bay ng Rag h gbhieedi dye, 4 hy yg ws 
confidential. Only sworn Census Bureau aes will see the information you reported, and 
they will use it only for statistical purposes. law also provides that copies retained in your 
files are immune from legal process. 


We ask that you return the completed form within 60 days. If you have questions concerning 
this survey, need copies of the form, or need additonal time, please call the Special Surveys 

Branch of our industry Division on (301) 763-5598. We appreciate your past cooperation in 
this important survey and look forward to your continued participation. 


Sincerely, 
Barbara Everitt Bryant 


Enclosures 
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roms RD-1 (1) U.S. OEPARTRMEMT OF COMMERCE 
(14-27-60) Gunhess OF THE CHUS 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1990 


Outline of instructions 
Section Page 
eR ey ae Pa ie ae ae eae ee eee ee eee se 2 
I i a a a ak decile ale eel PEE E TST TEV CST ETT re 2 
Section | — GENERAL COMPANY DATA .............-.-. eee ee ee ee ee eee ee ee eee eeee 2 
item 1 — Sales and Employment for Company .............--- 2 ee ee ee ee eee eee eee ee eee 2 
Definition of Research and Development .......... . 2 2 ee ee ee eee eee eee eee 2 
Section li — RESEARCH AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY IN THE UMITED STATES ........ 2... 2 2 ee eee ec eee eee ee eeee 2 
item 2 — Research and Development Expenditures ... 2... ee ee ee eee eee eee 2 
item 3 — Research and Development Scieciists and Engineers... . 2... 2 2 ee ee ee ee eee eee 3 
ttem 4 — Costs incurred for Research and Development Performed Within the 
Company by Major Type and Source of Funds .. . . . 2... ee eee eee wees 3 
item 5 — Research and Development by Functional Category .... . . . . - . 2 2. ee ee eee ee eee 5 
item 6 — Total Company Funds Spent for Research and Development Activities 
Performed by Foreign Subsidiaries Outside the United States . . . . . . . 2. 2... eee eee eeee 5 
ttem 7 — Status of This Company on December 31, 1990 Reb bb eebhdboebdbees o60000006000664 .) 
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(OMB No. 3145-0027), Washington, DC 30503. 


GENERAL INSTRUCTIONS 


company should be > all subsidiaries, 
divisions, etc. Report sales and figures 
for all parts of the , even that do not 


carefully . 
this form to the Bureau of the Census, ATTN: 
Division, Washi .0C 20233-0001, or cail 
(301) 763-— 5598. 


of this form are 
. if require additional forms; write ta the 
Bureau of the . 1201 East 10th Street, 


Jeffersonville, IN 47132-0001 or call (812) 288--3331. 


IMPORTANT NOTES 


¢ Financial information — Report ail financial 
information in thousands of dollars. 

* Employment information — Report all 
employment information in numbers of people. 


* Sales and (item 1) — Report 
sales and employment information from all 
domestic subsidiaries those that do 


not perform research and development. 


incurred for R&D outside the 50 states 
or the District of ia or for R&D contracted 
out to non-company R&D izations should 


not be reported in this item (item 4). R&D 
performed outside of the United States should 
be reported in item 6. R&D contracted out to 
non-company R&D organizations is outside the 
scope of this report. 


> Section! — GENERAL COMPANY DATA 


> Item 1 — Sales and Employment for Company 


> item 1A — Net Sales — Report net sales and 
receipts for this company and its subsidiaries. The 
figures should value f.o.b. plant 
after discounts and exclude freight charges and 
excise taxes. 


include: 
° of products and services to other . 
individuals, U.S. Government agencies, foreign 


e transfers to foreign subsidiaries 


Exclude: 
e domestic intra-company transfers 
e sales by foreign subsidiaries 


- + aie enceneny } 

° company in 

50 states and the District of Columbia during the pay 
i which include March 12 of 1989 and 1990. 
‘ would be the same as Item 1 of Treasury 
Form 941, if one Form 941 was filed for the entire 
company. 


> Section ii — RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN THE 
UNITED STATES 


such latter g70143s may require the use of estimates for 
some of the questions. 


Activities to be excluded from R&D — 


avd — Sciertists and engineers are 
dsfined for this survey ‘5 all persons in 
scientific or engineering work at a level which 


number cf scientists and engineer: or: the 
rolls in January. 
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2. For companies whose activities are not solely 
devoted to resserch and development, report 
the proportion of total work time of scientists 
and engineers inat is devoted to research and 
development. Far example, if a company had 


> item 4.— Custs incurred For Research and 


Develapment Performed ‘Within the Company by 
Major Type and Source of Funds — 
include: 
© wages, salaries, and related costs 
emateriais and supplies consumed 
*R&D depreciation and overhead 


© costs of computer soft:vare used in R&D 


e total charges for work done on Contract, 
including profit 


e utilities, such as telephone, telex, electricity, 
water, and gas 


e travel costs and professional aues 
© property taxes and, other taxes (except 


income taxes) incurred on account of the 
R&D organization or t’ve facilities they use 


°R&D abroad (See item 6), such as 
Canada and Puerto Ricu 


= cost of R&D performed by non-company R&D 
crganizations of any kind 


¢ capital expenditures 

e patent expense 

e income taxes and interest 

* the portion of company-held R&D contracts 
that were subcontracted outside the 
reporting company 


* fellowships, grants, and gifts to promote R&D 
ov the study of science and engineering 


models. if your company’s research and 


based on the function assigned to the unit. If 
R&D work is done in production units as well as 


3. Distributing the balance on the basis of a 
review of individual projects or on the basis of 
other summaries of the work. Please use the 


> item 4A — Basic Research — mae Geen 
for the advancement of scientific kr 
do not have specific immediate ices 
(although they may be in the fields of present or 
potential interest to the reporting company). 


> tten 481 — Research — include the cost of 
research projects which in 
discovery of new scientific and which have 


> item 482 — — include the cost of 
= aptaipen ey te concerned 
non-routine encountered in transiating 


routire technical services to customers or other items 
excluded from the definition of total research and 
development in item 2. 


Types of Activity included in Development — 
>  - + pee cect cea 
plants 
® engineering activity requirec to advance the 


of a product or process so it meets 
functional and economic requirements 
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a 


and 
* design, construction, testing of prototypes 


° for i > . 

ope special manufacturing equipment 

© preparation of reports, drawings, forruulas, 
Types of Activity Excluded from Development — 


* toolmaking and tool tryout 


e production of detailed construction drawings 
and manufacturing blueprints 


* pre-production planning 


Source of Funds — Federal and Company 


> item 4, Column 2 — Federal Funds — 
include: 


© cost of work done on Federal R&D contracts or 
subcontracts 


* R&D portions of procurement contracts or 
subcontracts 


Exclude: 
© Federal R&D contracts and R&D portions of 


> item 4E — Company and Othiw Funds, Except 
Federal, Budgeted for the year 1991 — Report the 
estimated cost of company and other non-federally 
sponsored R&D that will be performed within the 
50 states and the District of Columbia. 


wiere the sep.azation of joint (multiple) costs by type 
of energy cannot be estimated, include the total cos? 
of the R&D protect when the primary purpose of the 
project is energy research and developrnent. If the 
project is not primarily for energy research and 
development then exclude all of the project cost. 


purpose of reducing 

pollutants. ‘‘Pollution’’ refers to the emission of 
potutants to the outside of a firm's property or 
treztment, or recycling. 


Exciude costs: 

* to contribute to environmental sesthetics 

* to increase equipment durability in corrosive 
environments 

* to conserve energy (include as energy R&D in 
itern SC} 


if the project is not primarily for pollution abatement 
gurposes, exch«!s all of the project costs. Also 
exclude project costs if expected pollution abatement 
benefits are cbtained at 1c extra cost. 


> item 6 — Total Company Funds $ for 
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specify change or correct’on, ts, 

subsidiary of ABC Company”, “ with XYZ 
Company”’, ““acquired by 123 Corporation’. 
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